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RESEARCHMEMORANDUM 

TRANSONIC WIND-TUNNEL INVESTIGATION OF AERODYNAMIC-LOADING 

CHARACTERISTICS OF A 2-PERCENT-THICK TRAPEZOIDAL 

WING IN COMBINATION WITH BASIC 

AND INDENTEDBODIES 

By Thomas C. Kelly 

SUMMARY 

Results have been obtained in the Langley 8-foot transonic tunnel 
at Mach numbers from 0.80 to 1.115 and at angles of attack from O" to 
20° which indicate the static-aerodynamic-loads characteristics for 
wing-body configurations employing a 2-percent-thick trapezoidal wing 
in combination with basic and indented bodies. 

These results show that the effects of indentation on the wing 
and body pressures are slight, as would be expected for this extremely 
thin wing configuration. Flow separation occurs over the outboard wing 
stations at relatively low angles of attack for subsonic Mach numbers 
and extends inboard with an increase in angle of attack. The spanwise 
distributions of load vary from approximately elliptical in shape at 
low angles of attack to more nearly triangular at the higher angles. 
Although lateral center-of-pressure movements resulting from changes in 
either angle of attack or Mach number are generally slight and gradual, 
the rearward movement of a main compression shock over the wing causes 
an abrupt rearward shift to occur in the chordwise center-of-pressure 
position as Mach number is increased from 0.90 to 0.98. 

INTRODUCTION 

A general research program has recently been conducted in the 
Langley 8-foot transonic tunnel to determine the static-aerodynamic- 
loads characteristics for several wing-body combinations. Pressure 
distributions have been obtained at Mach numbers from 0.80 to about 1.12 
and at angles of attack from 0' to 20' for trapezoidal, swept, and delta- 
wing combinations with and without body indentation. 
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Results for the trapezoidal wing$o.dy configurations are presented 
in this paper. The wing had 26.6' sweepback of the quarter-chord line, 
an aspect ratio of 2.61, a taper ratio of 0.211, and 2-percent-thick 
symmetrical circular-arc airfoil sections parallel to the plane of sym- 
metry with the maximum thickness at the midchord point. Reynolds num- 
bers, based on the mean aerodynamic chord, were on the order of 2.6 x 106. 
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SYMBOLSARDc0EFF1clENTS 

wing span 

unsupported semispan, distance from outer face of wing 
mounting block to wing tip 

airfoil section chord, measured parallel to plane of 

average wing chord, S/b 

wing mean aerodynamic chord 

free-stream Mach number 

local static pressure 

free-stream static pressure 

free-stream dynamic pressure 

average body radius 

wing area, total 

distance measured streamwise from section leading edge 

distance measured laterally from plane of symmetry 

distance measured laterally from outer face of wing mounting 
block 

angle of attack of body center line 

angle of attack of wing station minus angle of attack of 
body center line 
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ius 

am 

change in wing station twist angle due to pitching moment 
about wing section quarter chord 

CP pressure coefficient, 
Pz - P 

Q 

Cp,sonic pressure coefficient corresponding to local Mach number of 
unity 

cn 
1 

wing section normal-force coefficient, J ( CPL - 
0 

CPU d S? 
> () 

'm,c/4 wing section pitching-moment coefficient, taken about sec- 

tion quarter chord, cpL - CPU 
>( 

0.25 - 5 d $ 10 

CN combination normal-force coefficient, based on total wing 
area, 'N,w + 'N,fw 

'm,S/4 

'N,w 

C m7w 

combination pitching-moment coefficient, based on total 
wing area and referred to E/4~ cm,w + cm,fw 

wing normal-force coefficient, based on total wing area 

wing pitching-moment coefficient, based on total wing area 
and referred to c/4 

CN,fW normal-force coefficient for fuselage in presence of wing, 
based on total wing area 

Cm,fw pitching-moment coefficient for fuselage in presence of 
wing, based on total wing area 

cb wing bending-moment coefficient, 

line, jq-$$+Jd ($2) 

and referred to Z/4 

referred to body center 

'N,f normal-force coefficient for fuselage alone, based on total 
wing area 

change in wing station twist angle due to normal force at 
wing section quarter chord 
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C m, f pitching-moment coefficient for fuselage alone, based on 
total wing area andreferred to E/4 

Subscripts: 

L lower surface 

U upper surface 

APPARATUS 

Tunnel 

The Langley 8-foot transonic tunnel is a single-return, dodecagonal, 
slotted-throat wind tunnel designed to obtain aerodynamic data through 
the speed of sound while minimizing the usual effects of blockage. The 
tunnel, described more extensively in reference 1, operates at a stag- 
nation pressure which is close to atmospheric. 

Models 

Three-view drawings of the configurations tested are shown in fig- 
ure 1. The wing of the combination was trapezoidal in plan form and 
had 26.6O sweepback of the quarter-chord line, an aspect ratio of 2.61, 
a taper ratio of 0.211, and 2-percent-thick symmetrical circular-arc 
airfoil sections parallel to the plane of symmetry with the maximum 
thickness located at the midchord station. The wing was constructed 
of type 416 stainless steel. 

, 

Two body configurations were tested in combination with the wing. 
The first, designated the basic body, was designed using Sears-Haack 
ordinates in order to obtain a low-drag body configuration at transonic 
speeds. The second or elliptical body retained the upper and lower 
basic body lines and was indented on the sides in the vicinity of the 
wing-body juncture to provide a desirable area distribution for a Mach 
number of 1.2. (See ref. 2.) Cross sections in the region of the inden- 
tation were made elliptical. (See fig. 1.) Design ordinates for the 
bodies are given in table I. 

IWASW#MENTSANDACCURACY 

Measurements of the local static pressures over the configurations 
were made by use of 137 orifices distributed over the upper and lower 

--_ _. - m m .  --m ,m. . .mm 1..-1m.m.1.. .-111 I-. I  I  I  I  I.llli I I  1m.11111 I  I I  
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wing surfaces at three wing semispan locations and along five fuselage 
meridian rows. Orifice locations are given in tables in figure 1. 
Pressure coefficients, determined from these measurements, are estimated 
to be accurate within $zO.O05 and are presented in tables II to IV. 

Model angle of attack was measured by means of a fixed-pendulum ,,/. 
strain-gage unit located in the.nose of the model and is estimated to 
be accurate within fO.l". Calibrations with tunnel empty indicate that 
local deviations from the average free-stream Mach number did not exceed 
0.003 at subsonic speeds and did not become greater than about 0.01 as 
Mach number was increased to about 1.115. (See ref.. 1.) 

The wing was calibrated for deflection due to load by using an 
arrangement of a hydraulic jack and a balance scale to apply normal 
loads and an optical device to read vertical deflections of the wing 
leading and trailing edges. Wing twist angles, computed by using the 
experimental wing section data (table V) in conjunction with influence 
coefficients obtained from the measurements of wing deflection (table VI) 
are estimated to be accurate to about O.25O. It should be noted that 
the wing section data (table V) and also the data for the basic body 
alone (table VII) have been copied directly from the results of the 
mechanical integrations to a number of decimal places generally used in 
the computational procedure. Probable accuracies of the normal-force 
and pitching-moment coefficients presented in tables V and VII are on 
the order of 30.01 and tO.005, respectively. 

TESTS 

The wing-body configurations and the basic body alone were tested 
at Mach numbers from 0.80 to 1.115 and through an angle-of-attack range 
extending generally from O" to 20°. 

For the present tests, transition strips were fixed on the model 
at 10 percent of the wing chord and at 10 percent of the body length. 
These strips, approximately l/10 inch wide and composed of no. 120 car- 
borondum grains set in a plastic adhesive at a medium density (about 
30 grains per inch), extended from the wing-body,juncture to the wing 
tip on the upper and lower wing surfaces and also formed a ring around 
the fuselage at 10 percent of the body length. Reynolds numbers for 
the tests were on the order of 2.6 x 106, based on the wing mean aero- 
dynamic chord (fig. 2). 
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CORRSCTIONS 

Effects of subsonic boundary interference in the slotted test set: 
tion are considered negligible and no corrections for these effects 
have been applied. At some supersonic speeds, model pressure distribu- 
tions would be affected by boundary-reflected compression and expansion 
waves; therefore, no data are presented for the Mach number range 
(M > 1.03 to M<'1.115) over which these effects might appear. 

No corrections for the effects of wing aeroelasticity have been 
applied. In order to provide an indication of these effects, however, 
figure 3 has been prepared to show the spanwise twist distribution for 
the elliptical configuration at a Mach number of 1.115 and an angle of 
attack of 20°. As noted previously, the twist has been estimated by 
using influence coefficients obtained from the measurements of wing 
deflection in conjunction with the experimental wing section data. 

The change in angle at a given wing semispan location may be deter- 
mined from the expression: 

Details concerning the loading procedure and the method used to obtain 
the influence coefficients may be found in reference 3. 

RESULTS 

The following is an index of figures showing the model aerodynamic 
loading characteristics: 

Figure 

Pressure coefficients for wing in presence of bodies . . . . . . 4 
Pressure coefficients for bodies in presence of wing . . . . . . 
Pressure coefficients for basic body alone . . . . . . . . . . . 2 
Spanwise load distributions for two configurations . . . . . . . 7 
Normal-force and pitdhing-moment characteristics of 

wing-body configurations . . . . . . . . . . . . . . . . . . . 8 
Normal-force and pitching-moment characteristics of 

wing in presence of body . . . . . . . . . . . . . . . . . . . 9 
Variation of wing bending-moment coefficient with normal- 

force coefficient for several Mach numbers . . . .'. . . . . . 10 
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Figure 

Lateral center-of-pressure position ............... 11 
Chordwise center-of-pressure position .............. 12 
Part of total load carried by wing ............... 13 

Data points which were obtained for the elliptical-body configura- 
tion at an angle of attack of 16 o for Mach numbers of 0.98, 1.03, and 
1.115 are presented in figures 8 and 9 only. It should be noted that 
staggered scales have been used in many figures and care should be taken 
in selecting the proper zero axis for each curve. 

DISCUSSION 

Wing Pressure Distributions 

At a Mach number of 0.80, a leading-edge separation vortex appar- 
ently has a predominant effect on the flow over the upper surface of 
the wing. The shapes of the pressure distributions at an angle of 
attack of 4O (fig. 4(a)) are indicative of such a vortex in that the 
upper-surface pressure peaks near the wing leading edge generally become 
lower and broader with increasing distance from the wing-body juncture. 
The pressure peak at the 20-percent semispan station is lower than that 
at the ho-percent semispan station probably because of the proximity 
of the 20-percent station to the body surface. (See fig. 1.) At an 
angle of attack between 4' and 8O (fig. 4(a)), the leading-edge sepa- 
ration vortex causes flow separation over the outboard part of the wing. 
Further increases in angle of attack are accompanied by an inboard 
spread of the separated region, with separation over the entire wing 
upper surface evident at an angle of 20'. 

As Mach number is increased from 0.80, the effects of shock waves 
on the upper-surface flow become predominant. (See figs. 4(b) to 4(g).) 
These shock waves move rearward with increasing Mach number resulting 
in increased loading over the trailing-edge regions of the wing and a 
corresponding rearward shift of the wing center of pressure. The shocks 
are also conducive to flow separation initially occurring behind the 
shocks on the upper-surface outboard regions. However, since the shocks 
move rearward with increasing Mach number, the initial occurrence of 
flow separation is delayed to higher angles of attack as Mach number is 
increased. (See fig. 4.) Because this wing has a fair amount of leading- 

.- edge sweep, it is believed that the flow phenomena may be similar in 
many respects to those described in some detail for a swept wing at high 
subsonic and transonic speeds in reference 4. 

I-.-- 
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Figure 4 shows that the effects of body indentation on the wing 
pressures are generally slight. Some large effects occur, however, at 
the two outboard stations for a Mach number of 0.90 at an angle of 
attack of 12O and for a Mach number of 0.94 at angles of attack of 8O 
and 12'. Reasons for these differences are not known. It is possible, 
however, that body indentation has a sufficient effect on the shocks to 
influence their position and therefore the shock-induced flow separation. 

Body Pressure Distributions 

Examination of the pressure distributions for the bodies in the 
presence of the wing (figs. 5(a) to 5(g)) indicates that the effects 
of indentation on the body pressures are slight at all Mach numbers 
and are generally confined to regions of local accelerations and decel- 
erations of the flow corresponding to changes in the curvature of the 
indentation. 

Increases in free-stream Mach number result in a pronounced rear- 
ward shift of the minimum pressure peak located on the upper part of 
the fuselage (see rows A and B, figs. 5(a) to 5(g)) while the location 
of the positive pressure peak on the lower part of the fuselage remains 
relatively unchanged (see rows D and E, figs. 5(a) to 5(g)). Because 
the flow over the body is so greatly influenced by the flow over the 
wing, it would be expected that the rearward movement of the main wing 
compression shock would have a considerable effect on the upper-surface 
body pressures. Similarly, the large positive pressures on the lower 
wing surface near the leading edge determine the position of the posi- 
tive pressure peak on the lower part of the fuselage. 

Comparison of the pressure distributions for the bodies in the 
presence of the wing (fig. 5) with those for the basic body alone 
(fig. 6) gives an indication of the increase in loading over the body 
resulting from wing interference. As a typical example, at a Mach num- 
ber of 0.98 and an angle of attack of 8O, the basic body in the presence 
of the wing carries about nine times the load carried by the basic body 
alone. Force results for the basic body alone may be found in ref- 
erence 5. 

. Spanwise Load Distributions 

Spanwise load distributions for the two configurations (fig. 7) 
vary in shape from approximately elliptical at low angles of attack to 
more nearly triangular at the higher angles. Because only three semi- 
span points were used to establish the spanwise loading curves, it is 
possible that the faired curves presented in figure 7 may not represent 
the true spanwise distribution of load. Comparisons to be presented 
later between the results of these tests, however, and force results 
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also obtained in the Langley 8-foot transonic tunnel for identical con- 
figurations (at angles of attack up to 6O) indicate close agreement of 
the normal-force coefficients. 

Included in figure 7 on the span-load plots are the spanwise varia- 
tions in loading over the fuselage for several Mach numbers. For a 
given angle of attack, the shape of the spanwise fuselage loading varies 
only slightly with a change in Mach number. At a constant Mach number, 
however, an increase in angle of attack was accompanied by a consider- 
able increase in loading over the center part of the body. 

As would be expected, only slight variations in the span loadings 
generally resulted from the change in body shape. The differences seen 
at M= 0.94 for a = 12O are a result of the variations noted in the 
wing pressure distributions of figure 4(c). 

Wing-body juncture locations shown in figure 7 for the basic and 
elliptical configurations were obtained by taking a root-mean-square 
value of the fuselage width over the region of the fuselage intersected 
by the wing. The resulting values were O.l75b/2 and 0.165b/2 for the 
basic and elliptical bodies, respectively. 

Normal-Force and Pitching-Moment Characteristics 

Wing-body configuration.- With the exception of the higher angles 
of attack at Mach numbers of 0.90 and 0.94, the effects of body indenta- 
tion on the normal-force and pitching-moment characteristics are slight. 
(See fig. 8.) The differences appearing at Mach numbers of 0.9 and 
0.94 are again due to the disturbances appearing in the wing pressure 
distributions. (See figs. 4(b) and 4(c).) 

Comparison of the results of these tests (fig. 8) with results of 
force tests noted previously of an identical configuration (obtained at 
angles of attack up to 6O) indicates good agreement in the normal-force 
results. Similarly, good agreement is also shown in the comparison of 
pitch characteristics. 

Wing.- Comparison of the results for the wing in the presence of 
the bzs (fig. 9) with those for the wing-body combinations (fig. 8) 
shows an expected decrease in slope of the normal-force curve and an 
increase in stability at low angles of attack for the wing with inter- 
ference. It is also of interest to note that the destabilizing breaks, 
seen at high normal-force coefficients and Mach numbers for the wing- 
body configurations (fig. 8), do not appear in the curves for the wing 
in the presence of the bodies (fig. 9). Examination of the pressure 
distributions for the bodies in the presence of the wing (figs. 5(e) to 
5(g)) indicates that the destabilizing break is probably associated with 
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a forward shift in the center of pressure for the bodies which occurs 
at the highest angle of attack. 

Wing Bending Moments 

Wing bending-moment coefficients (referred to the body center line) 
indicate only slight variations due to body indentation (fig. 10). The 
highest bending-moment coefficient obtained in these tests occurred for 
the elliptical configuration and progressed from a value of 0.30 at a 
Mach number of O.&l to a peak value of 0.51 at M = 0.98 and decreased 
thereafter to a value of 0.475 at M = 1.115. 

Center-of-Pressure Location 

Lateral position.- As would be expected from the results presented 
in figures 9 and 10, body indentation has only a slight (tl percent) 
effect on the lateral position of the center of pressure (fig. 11). It 
should be noted that lateral center-of-pressure positions presented in 
this paper have been determined for the exposed wing and are referred 
to the body center line. 

Variations in the lateral center-of-pressure location with an 
increase in wing normal-force coefficient are gradual and amount to an 
inboard shift of about 5 percent of the semispan at a Mach number of 
0.80 and a l-percent inboard shift at M = 1.115. Estimates of the 
lateral center of pressure have been made by using the theories of ref- 
erences 6 and 7. Although the theories noted do not include the effects 
of wing-body interference, it may be seen (fig. 11(a)) that agreement 
in theory and experiment is excellent, the lateral center-of-pressure 
position being predicted within about 1 percent of the semispan at low 
normal-force coefficients. Variations in the lateral center-of-pressure 
position with a change in Mach number (fig. 11(b)) indicate random move- 
ments on the order of -!zl percent of the semispan at wing normal-force 
coefficients at 0.25 and 0.40. At a wing normal-force coefficient of 
0.60, a 5-percent outboard shift occurs between Mach numbers of 0.80 
and 0.94, and thereafter the center-of-pressure location remains fairly 
constant. 

Chordwise position.- Variation of the chordwise center-of-pressure 
position (for the exposed wing) with an increase in wing normal-force 
coefficient is illustrated in figure 12(a). At the lower Mach numbers, 
it may be seen that the center of pressure moves steadily rearward with 
an increase in normal force, followed by an abrupt further rearward 
movement at the higher wing normal-force coefficients. The abrupt rear- 
ward movement is a result of the increase in the extent of separation 
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occurring at angles of attack of 12O and 20° for the wing. (See 
figs. 4(a) to 4(c).) 0 Vera11 movement of the center-of-pressure posi- 
tion at these subsonic Mach numbers is on the order of 15 percent of 
the wing mean aerodynamic chord. At the higher Mach numbers (M = 0.98 
to M = 1.115) the rearward movement becomes more gradual and the over- 
all movement is considerably reduced. 

Variations in the chordwise center-of-pressure position with Mach 
number (fig. 12(b)) indicate an abrupt rearward movement occurring 
between Mach numbers of 0.90 and 0.98. Examination of the wing pres- 
sure distributions for these Mach numbers shows that the abrupt rear- 
ward movement is caused by the rearward movement of the main compression 
shock over the wing and the accompanying increase in loading over the 
trailing-edge regions of the wing. As would be expected, body indenta- 
tion generally had only a slight effect on the chordwise center-of- 
pressure position. 

Division of Load 

> 
I 
I 
[ 
1, 
I 
1 
ii )I I 

I 

Figure 13 indicates the part of the total load carried by the wing 
of each configuration. At low normal-force coefficients, the wing of 
the basic configuration carries about 78 percent of the total load, 
whereas that of the elliptical configuration carries approximately 
80 percent. The slight increase in load carried by the wing of the 
elliptical configuration is due primarily to the slight increase in 
exposed wing area‘for this configuration. Onset of wing stall at a 
Mach number of 0.80 results in a fairly abrupt dropoff in the percent 
load carried by the wing at high normal-force coefficients. At the 
higher Mach numbers, the wing approaches the stalled condition more 
gradually (see fig. 9) and the dropoff in the load proportion carried 
by the wing shown in figure 13 becomes more gradual. Estimates of the 
load division were made by using the method described in reference 8, 
and it may be seen that agreement in the calculated and experimental 
results is good. 

I CONCLUSIONS 

I 

I The results of tests of a thin trapezoidal wing in combination 
with both basic and indented bodies have led to the following conclusions: 

I 1. The effects of indentation on both wing and body pressures are 
slight. 

I 
2. For subsonic Mach numbers wing separation first occurs over the 

I outboard wing stations at relatively low angles of attack.and extends 
inloard with an increase in angle of attack. 
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3. Spanwise load distributions vary from  ap@oximately elliptical 
in shape at low angles of attack to more nearly triangular at the higher 
angles. 

4. Although lateral center-of-pressure movements resulting from  
changes in either angle of attack or Mach number are both slight and 
gradual, the rearward movement of the main compression shock over the 
wing causes an abrupt rearward shift to occur in the chordwise center- 
of-pressure position as Mach number is increased from  0.90 to 0.98. 

Langley Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va., September 26, 1956. 
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TABLE I 

BODY ORDINATES 

Body station, Basic body 
inches from radius, 

nose in. 

Elliptical body 
Semimajor Semiminor 
axis, in. axis, in. 

0 
1.0 
2.0 

?o" 
6:o 
8.0 

10.0 
12.0 
13.426 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.15 

0 
.282 
.460 
.612 
-743 
-969 

1.150 
1.290 
1.404 
1.475 
1.493 
1.552 
1.590 
1.606 
1.594 
1.560 
1.501 
1.414 
1.300 
1.158 

-984 
-750 

I 
Circular; radius equal 
to basic body radius 

I Circular; radius equal 
to basic body radius 

u’ 

Basic body maximum radius = 1.606 inches at body station 
20.10 inches. 
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-.036 

l 100 

,150 
.250 
.350 
,450 
.550 
.650 
,750 
.825 
.550 
.900 
.95b 

-.063 
-.074 
-.083 
-.108 
-.112 
-.105 
-.*01 

-.02(, 
-.052 
-.052 
-.I25 
-.I15 
-.I25 
-.lll 

- .OBO 
-.056 
-,029 

a = 00 

-.021 
-.029 

-,049 
-.067 -.0*4 
-.094 -.083 T -.115 -.I11 
-.11* -,133 
-.103 ^.I23 
1.124 -.094 
-.075 

::g;; 

,004 
,003 

-.022 
-.056 
-.078 
-.097 
-.*14 
-, lOO 
-.0*9 

-.063 

-.115 
-.09* 
-a098 

I 
-. 100 
-.090 
-.082 
-.069 

-.02* 

1:;:: -.099 

-,023 l OW 
-.019 
-,022 ::z:: 

-103b 
-.o** 

-.027 -.079 -.I04 
- .OBO 

II -,085 -.097 -.095 
-.067 -.029 -1089 
-.017 -.076 -.074 

-.064 
-.041 
-.037 -*033 
-.033 -.014 

a D  00 

1 :“oR 
,100 
.I50 

1 
L 

, 
8 
I I 
4 

; 
. 4 0 
: * 

I 

: 0 * I 
: I 

-.276 
-.245 

-.215 
~213 
-.I95 
-1193 
-.164 
-.I37 
-,1x7 

-,822 
-.743 
-.687 
-. 435 
-.353 
-.307 

-.263 
-.227 
-, 197 

-. 130 
-.095 
-a052 

- 
I 

-a677 

-.656 
-.529 
-.234 
-.213 
-.I72 
-.162 
-.I30 

-.05e 
-.039 
-.007 

-1.211 

-1.252 
-1.232 

-,939 
-.240 
-.t24 
-,248 
-.214 
-.I77 

-.054 

,250 
,350 
.,50 
.550 
,650 1 .750 
.825 
.350 
,900 
,950 

.050 

.075 

. lOO 

.I50 

.250 

.350 
,450 
.550 
,650 
.750 
,825 
.*50 
,909 
z?L 

3 
,100; 
,150 
,250 
,350 
,450 

:z: 
,750 
,825 
,850 
,900 
,950 

a = 40 

-.746 
-0588 
-.36, 
-*250 1 -.154 
-.I26 
-.I38 
-.087 

a P 4" 

-7 

,189 
.150 

-.307 
-.2*3 

-,229 
-.1*2 
-,I38 
-.184 
-1155 
-.I17 
-.099 

-.059 
-.045 
-.03. 

.206 
-.,24 .175 
-.662 
-..*a .087 
-.240 .045 
-.I55 .001 
-.I35 -.029 
-.I15 -.039 
-.095 -.033 
-.077 

-,030 
-,017 

-.640 
-.w2 
-.217 
-.I82 

-.174 
-.I34 
-.I14 

.I12 

.064 

.039 
,014 

-.004 

1 -.012 

-.003 
-.010 -.044 

-.027 

a = no 

1.003 
-.*09 

-.473 
-.311 
-.253 
-.271 
-.23, 
-.I.30 
-1150 

-.09* 
-.077 
-.054 

1,433 
1.341 
1.250 
-.978 
-.549 
-.407 
-.390 
-.353 

I 
! 
I - 

-.276 

-.202 

::::: 

'.548 
-.547 
'.548 
-.551 
S.565 
-.5,9 
-.597 
-***3 

-.*31 

-.631 
-.632 
..626 

-1.109 

-1,208 
-1,171 

-,942 
-.265 

-.213 
-.I89 
-.lbO 

-.081 
-.04, 

-1,042 

-.988 
-.953 
-a879 
-a815 

-.636 
-.5+4 
-.467 

-.343 
-.239 

-es25 

-0530 
-.533 
-.542 
-.55* 

1:::; 
-.607 

-a605 
-.596 

a c 80 

7 ,393 
.351 

.506 

.357 
l 30, ,336 
,215 ,211 
.I50 ,141 
.097 ,083 

I 
.056 
.034 -.015 

-.012 -.039 
-.058 

-.020 
-.I00 

.392 

.346 

.2x* 

.I53 

.086 

.017 

.Olb 
-.001 

-.01* 
-.013 

,050 
,616 ,075 
,368 . lOO 
,320 .353 .150 
.233 ,250 
,167 ,150 .350 
.I13 .095 ,450 
,070 .0,7 .550 

-.I304 .650 

.233 

.I69 

.I25 
,085 
,050 
.022 

:q -0031 -.05q1 2%~ 
.005/ Ii%1 %I 

-.653 
-.642 
-.*14 
-.57a 

-.515 
-.423 
-.442 
-.,I* 

a = 320 

:;:;",: -1.012 

.1.159 -.9*0 
-,.504 -.922 
-.560 -.876 l- -.461 -.825 

-.737 
-*377 -.645 
-.345 -.552 
-.309 -.,68 

-.652 
-.650 
-.*a9 
-,*2* 

-.591 
-.576 
-.558 
-.551 

,050 
,075 
,100 
,150 
,250 
,350 

2: 

:t:: 
,325 
,650 
,900 
,950 

.050 
,530 .075 
,477 .I00 
,427 * 463 .150 
,325 .310 .250 
,247 .224 ,350 
.1*0 ,155 .450 
.12l .093 ,550 

.022 ,650 
,017 -.021 ,750 

-.056 .*25 
-.034 .850 

-.134 ,900 
.950 

-.**3 
-.*34 
-.65, 
-.641 

-.*o* 
-*5*3 
-.58, 
-.547 

-. 549 
-.551 
-.556 
-.562 

-.592 
-.609 
-a*11 
-1‘29 

,333 
.255 
.190 
.I,1 
,089 
.03* 

-.225 
-a152 
-.130 I -.28, 

.004 
--L -.02(, 

,050 
,075 
,100 
,150 
,250 
,350 
,450 
,550 
,650 
8750 
*25 

,850 
,900 
,950 

-.555 
-.552 
-.552 
-.352 
-.561 
-.572 
-.590 
-.*o* 
-,616 
-.627 

-.515 

-.521 
-.525 
-.533 
-.545 
-.560 
-.575 
-.5*9 
-.*03 

-.631 -.604 
-.(it.l - .bOO 
-.622 -.591 

L = 200 

,757 ,688 
,703 ,637 T ,502 2:: 
,403 ,391 
,311 .308 
.236 .236 
,149 .160 
.0** .069 

,697 
,654 
,598 
,439 
,403 I .319 

:::: 
.0*3 

-.013 
-.077 

.050 

.075 

.I00 
,580 .I50 

.250 
.361 ,350 

1 .Zll .450 
,203 .550 
,119 .650 
,050 .750 
l OOl  .525 

,550 
-.108 .900 

,950 

-.556 
-.557 
-.559 

-.593 
-.607 
-.62x 
-.w* 

-.045 

I 

-.027 
-. 104 -*091 

1 

-‘- 
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TABLE II.- Continued 

PIlEssoRE clxFFIc~s FOA WIN IN TEE PRESENCE OF mm BoDlzs 

M 5 0.93 

,050 ,001 -.013 
.075 ,004 .Oll .026 
,100 -.002 .Olb .025 
.I50 -.021 -.O,l -.057 -rOlO -.10 
,250 -.0*1 -.075 -.Obb 90.8 -,O.b 
,350 -.075 -.I22 -.10, -.065 -*078 -110 
,450 -1111 -.I18 -.139 -.lOb 
,550 -,n* -.138 -.137 -.143 

1::;; -111, 
-am 

,650 -.ll. -.123 -a120 -.133 -,112 -.ll 
,750 -rl04 -.104 -.092 9095 -a08 
.825 -.o*, -.Ob 
,850 -.073 -.051 -.058 -.055 
,900 -,o.. -.030 3034 -.Ol 
,950 -.Olb ,000 

'2 

.w9 
-.001 

-.017 
-.044 
-0060 
-.074 

I 
,057 
.636 

-.001 
-.023 
-.053 
-.077 

.050 
,075 
,100 
.I50 
.250 
.350 
.,50 
.550 

,026 

-.oe9 
-*loo 
-.107 -.090 

I I .950 

.05Q 
,075 
.lOO 
.150 
,250 
,350 
,450 
,550 
,630 

_ 

.20: 

.0,: 
-.oo: 
-.03, 
-.05: 
-*05t 
-.O., 

-.01: 

.I23 
,073 
.042 
.Oll 

-.Olb 
~023 

.232 

.050 
,006 

-.030 
-.059 
-.047 
-.O.l 

-so09 

-.a40 
-1504 
-1317 
-.302 

-.1,5 
-.136 
-8126 
-.089 

.259 
,224 
.l&? 
,123 
,072 
,030 

-.005 

-.039 

-.021 

-1.039 
-.929 
-se94 
-.LTll 

-1619 
-.527 
-1425 
-.394 

.208 
,181 

,096 
,054 
.003 

-.043 
-.ObO 
-.051 

.2,1 
,215 
.181 
,105 
.054 
,009 

-.035 
-* O.,, 
-.05, 

-.037 

-.3*7 
-.328 

-.232 
-.1*3 
-,172 
-.2,4 
-.21, 
-,133 
-.105 

-.053 
-.0,2 
-.OPl 

-.69, 

-1310 
-,291 
~273 
-.264 

-.228 
-.158 
-,119 

-.037 
-.011 

-.838 
-.593 
-.353 
-.296 
-.221 
-.156 
-.I26 
-.lOl 
-.035 

:E ,100 
,150 
,250 
,350 
,450 
,550 
,650 
,750 
,825 
,850 
,900 
,950 

,399 
,360 

,248 
.180 
,137 
,091 
,048 
.0&S 

l 008 
-,005 

~752 -1.186 
-.573 
-.565 -1.111 
-0507 -1,030 
-1459 -.a49 
-.452 -.584 

-a420 
-.,55 -.430 
-.374 -.337 
-.219 -.I86 

-.I#47 -1,175 
-.bb, 

-1.09, 
-.550 -.995 
-.,52 -.775 
-.373 -,57, 
-.,a* 
-..63 -a449 
-.31, -.366 
-.159 -1193 

.1.020 
-.9a7 
-.887 
-.a05 

-.613 
-.523 
-*,40 
-.a91 

.110 
,099 
,045 

-,012 
-.034 
-.052 

ii:; 1 -1062 

,050 
t 

1.345 
,075 -.901 .562 

.509 

.351 

.270 

.187 

.I32 
,077 
.022 

-.039 
-.070 

.540 

.487 

.43b 

.335 
,263 
.195 
.I37 
.050 
.Olb 

1.316 
1.046 
-.a33 
-a7334 
-.559 
-.,a0 
-.,W 
-.512 

-.,25 

1:::; 
-.650 
-.651 
-.663 
-.675 
-.677 
-.b71 

‘666 

‘.bbb 
*.bM 
'.651 

-1,111 

-1.059 
-.996 

-19.6 
-1.025 

-1923 
-.350 

-1746 
-*702 
-*71, 
-.637 

,100 -.a05 
,150 -.651 
,250 -1568 
,350 -.5,2 
450 
550 -.530 
650 -.519 
750 -.481 
325 
850 4309 

,473 
.323 
.244 
,174 

.357 
,277 
,215 
,162 
.I04 
.O,b 

-.a25 

-.728 
-.643 
-.572 

.5so 
,650 
,750 
.a25 
.550 
,900 

* 

,041 
-.003 
-1029 

900 
I 

-.242 
950 -.1*5 

-1441 
-.390 

,592 
,491 
,409 
,335 
,263 
,183 
,122 
,086 

,562 
,469 
.392 

2:: 
,175 

.102 

.037 

.730 
,681 
,630 
,530 
.446 
.3b7 
,302 
,232 
.151 

,071 
.019 

-.5b5 

-.570, -.6,3 
-.572 -164, 
-1579 -.6,8 
-.583 -8631 

-.67, 
-.684 
-a683 
-.b97 

,742 
,691 
.b45 

:::: 
,380 
.314 
.26‘ 
,168 

050 I -.65, -.547 

-A30 
-.627 

075 -a649 
100 -,650 ~552 
150 -a647 -.555 
250 -a655 -.5,2 
350 I -*66X I -.573 ,420 

.347 

.272 
,195 
,135 
.09b 

-.55, 
-.597 
-.609 
-.618 

525 
550 
900 
950 

-.622 
-.622 
-.619 
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$ 
O.!2Obob/2 0.4Ok./2 0.70bj2 0.2obf2 b.4OtJ2 0.7Ob/ 

21 
3.20b/2 O&b/2 0.7Obj2 O.ZOb/Z 0.40b/2 0.7Obi2 

-.003 
-.003 

-.131 

D = 00 
I 

-.031 
-.o*, 
-.07* 
-.127 
-.154 
-.I68 
-.I54 

.021 

.033 

-.o.* 
-.Ob. 
-. 116 
-.175 
-. 192 
-.137 

-.075 
-.051 

,030 
.031 

-.Oll 
-.047 
-.O*b 
-.123 
-.1** 
-.170 
-.150 

-.07. 

-.lOt 

-1127 
-.I.! 
-.171 
-.1*4 
-11.6 
-1103 

-.o* 

-.005 
-.00* 
-.on 
-.102 
-.136 
-.**a 
-.I02 

-10.6 
-.036 
-.029 

I 
I 
r 
, 
, 

1 

1 

3 
3 
j 

:I 

2 

r 

, 

-.305 
-.283 
-.275 
-.256 

-1315 
-.355 
-.270 

-.042 
-.020 -I -.009 

-.oo. ,054 
-.046 -.O.l 
-10% -.076 
-.0*7 -.135 

-.15* 
-.165 
-a111 

.-.172 
-.15* 
-.10* 
-.090 

-1028 
-.005 

.015 

.OOb 

-.012 
-.044 

.068 

.o.. 

.W5 

-.D55 
-.067 -.o** 
-.092 -.ll, 
-.109 
-.0*2 -.09* 

-.032 

I 

-.043 
-.022 

D = 40 

-.751 
-*599 
-.3b. 
-.336 i-l -a365 
-.3** 
-.37, 
-.192 
-.110 

I I I 
.209 
,187 

.212 ,239 

.1** ,216 
.1*2 .1*: 

,099 ,105 
.057 .053 .03: 
.OOl .ooo -1011 

-.05* -.055 -.07! 
-.091 -.076 -111’ 
-.0*1 -.096 -,12: 

-.o*i 
-.053 -.052 
-.026 -.oa 

-.*19 
-.204 -.273 
-.235 -.2*, 
-.245 -.314 
-.277 -.302 
-.30* -.34* 
-.331 -.373 
-.27* 

,129 
,078 
,044 
,006 

-.030 
-.O.l 

-.Ob8 

I 

-.034 
-.02* -.OOl 

,003 ,026 

a = 80 

-.749 
-.604 

-.499 
-.397 
-.331 
-.405 
-.4*1 
-.,73 
-.494 

-,452 

::::: 

- 

:::: 
.ioa 
.*5a 
.25a 
.35a 
.450 
,550 
.650 
.750 
.*25 
.*50 
,900 
.950 - 

.412 

.369 

.243 

.17* 

.107 
,057 
.012 

-.02* 

-.05* 
-.049 

,517 
.370 
.325 
.239 
.I72 
.114 
.Obb 
.051 

-.03, 

-.Obl 

-1,191 

-1.067 
-.742 
-.51, 
-.4*1 

.410 
,372 

..27 

.380 
,338 
.253 
,190 
.127 
,079 

-.013 

~1,190 
,,.I32 
,I.051 
-.919 

-.641 
-.626 
-.bOb 
-.527 

-1.111 
-1.043 
-1.003 

-.933 

-.636 
-.612 
-.530 
-*504 

,355 
a227 
1155 
,094 

-.034 
-.069 
-.0*7 

-.099 

.363 

,164 
,102 
.041 

-.a24 
-.056 
-.075 

-.093 

,485 
.,,I 
,262 
,196 

.ObC 
,011 

-1005 

,261 
,190 
,144 
,096 
,046 
,003 

-.Wb -.035 
-.023 

l- ,577 
.525 

,555 
.505 
.451 
.357 
.2*5 
,219 
.162 

'.075 
.0.2 

I .570 
.521 

.557 

.506 

..‘O 

.365 

,050 
.075 
.lOO 
.15C 
.25< .369 

,290 
.207 
.159 
.lOl 
.047 

.375 
,296 
.2X 
.1*5 
.12* 
.073 

.033 
-.012 

.292 ,264 

I I 

.35< 
,22* .199 .45c 
.I73 .136 .55C 

.Obb .65C 
,061 .024 .75C 

.014 / :;;I; 1 ;if 

,821 
,767 

.5*9 
,497 
,422 
.3b4 
.295 
.21* 

,763 
.716 
.bb9 
.570 
.490 
,413 
.351 
,311 
.212 

,152 .139 
,092 .093 

,050 
,075 
,100 
.150 
.250 
.350 
.450 
.550 
.650 
.750 
.*25 
.*50 
,900 
,950 

.5*5 

.493 

.405 

.343 

.267 

.197 

,110 
.068 

-.*12 
-.*13 
-.8X6 
-.*21 

-.*13 
-.*17 
-.7*7 
-.*lb 

.644 

.450 
,379 
.309 
.233 
.17* 
,140 

,064 

3 - 
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I Basic 

.Obi 

.Ol! 
-*o.l 
-.104 
-.lb< 
-.1*1 

-.209 
-.162 
-.12* 
-.209 
-.269 
-.265 
-.29* 

-,721 
-.659 
-.315 
-.2*7 

-,271 
-*312 
-.346 

-.325 
-.345 
-.31* 
-.297 

,156 
,106 
.069 
,027 

~025 
-.069 

.2** 

.254 

.212 

.153 

.103 
,055 
.w* 

-.307 
-,313 
-.276 

-r352 
-.25* 

-.096 
-.115 

-,339 -.452 -.923 ,288 
-.274 -.421 -a**0 .219 
-.345 ,173 
-..05 -.435 -.570 ,123 
-.443 -.455 -.54* ,071 
-,445 -..90 -.513 ,021 

-..I29 

,450 
.405 
.363 
.279 
.217 
.159 
,108 

,003 

x2; 1 +;; j 
I -1 

-_-- ) ::E 1 -*OS3 1 
I L 

Elliptical 

Upper surface Lower surface 

i: I 
.0.2Obl2 0.4W/2 O.Pb!Z 0.2Obl2 O.&Ob/2 0.7Ob 

- 

-.lO 
-.I2 
-.lb 
-.19 
-.22 
-.2* 

,048 
,040 
,009 

-.024 
-.061 
-.09* 
-.l.b 

,257 

l 05, 
.07! 
.lO, 
r15, 
.25, 
.35( 
.45< 
.55( 
.65C 
.75c 
.*23 
.*5c 
.9oc 
.95C 

- 

0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 

: 

1 
, 
, 

I 

, 
, 
, 

3 
3 
3 

: 

1 

2:: 
.lOP 

,390 ,151 
.25, 

.195 .35, 
,134 .45, 
,073 .55( 
.002 065, 

-.03* .751 
-.05* .82! 

.*5, A.-- -,0*3 .90, 

.95( 

-.027 
-,037 
-.0*7 
-,154 
-. 192 
-.206 

-.*I%3 
-.*o* 

-.242 

.lOO 

.150 

.250 
,350 
,450 
,550 
,650 

2% 
.*50 
,900 
.950 

-.210 
-a205 

-.171 
-.203 
-,216 
-.245 
-.272 
-.297 
-.340 

-.367 
-.353 
-.267 

-.154 
-.225 
y2.1 
-.2*2 
-.262 
-.30. 
-.32* 

-.376 
-.370 
-,2*2 

a = 40 

.236 

.212 

,123 
.0*3 
,028 

-.032 
-.o*o 
-.llb 

-,lbb 
-.1*5 

-.662 
-.5*2 
-.330 
-.295 
-,322 
-.345 
-.356 
-.31. 
-.312 

,259 
,236 
.205 
,130 
,078 
.o** 

-.033 
-.062 
-.117 

-.167 

.230 
,205 

a = 8” 

:::; 
,100 
,150 
.250 

1.010 

-.*35 
-.741 
-.592 
-..90 
-...* ! -.470 
-.491 
-.515 

-.51* 

1 1.078 
1.027 
-.949 
-.913 

-.576 
-.55* 
-.549 
-.513 

.43* 

.396 

.274 

.209 

.137 

.o** 
,040 

-.o** 

.442 

.396 

.352 
,267 
.203 
.146 
.095 
,078 

-.015 

-.062 

1:::: 
-a427 
-.3*3 
-.353 
-.361 

-.419 
-a460 
-.520 

,350 
,450 
.550 
.650 
.750 
.*25 
.*50 
.900 
r950 I -.5*5 

-.532 
-.439 

-.o** 
-.079 

I I I I I I 

a = I.9 

.241 

.%O 

.396 

.31* 

.237 

.195 
,138 
.0*2 

.027 
woo2 

a = lP 

:E 
.lOO 
,150 
,250 
.350 
,450 
.550 
.650 
.750 
,825 
,850 
,900 
,950 

“:E 
-.642 
-a576 
-.4*5 
-.473 

-a532 
-.577 
-.641 

-1629 
-.639 
-a532 

:1.1*2 

-1.119 
'1.048 
-.942 
-.*** 
-.740 
-.5*7 
-.566 
-.607 

-,bOO 

.5*5 

.536 

.,91 
,398 
,325 
.265 
,211 

.lOl 

.055 

- 
.05‘ 
.Ofl 
.lOC 
.15c 
.25C 
.35a 
.45C 
,550 
.*5a 
.750 
.*25 
.*50 
.900 
.950 

I 1.050 
-.*07 
-1723 
-.620 
-.476 
v.01 
-.a* 
-.4*9 

-.566 

-.567 
-.570 
-.527 

,1.1*5 

,l,lOO 
,1.03‘ 
-.916 
-.*15 

-,,21 
-.586 
-.603 

-.62. 
-.624 

,599 
-1.235 ,552 
-1.184 
-1.117 .410 
-1.092 ,330 

,272 
-.*44 ,224 
-.796 ,161 
-.761 ,113 
-.721 

.079 
,035 

.514 

.a*0 
,300 
.236 
,174 
.lOb 
.066 
,041 

.4b7 

,483 
.416 
,341 
,276 

:::: 

,117 

I  

a = 200 

.*4* 

.79* 

.608 

.515 

.431 

.375 

.305 

.23* 

.7*0 
,732 
.683 
.590 
.512 
.442 
,381 
.317 
.243 

.156 .175 

.117 .133 

,050 
,075 
,100 
,150 
,250 
,350 
,450 
,550 
,650 
1750 
,825 
,850 
,900 
,950 

I 
,050 
,075 
.lOO 
.z50 
.250 
.350 
,450 
,550 
.650 
.750 
.*25 
.*50 
.PW 
,950 

- 

.*52 .790 
,795 ,741 

,698 
.620 .602 
1529 ,524 
,457 ,450 
.404 ,391 
.337 ,353 
,266 ,260 

,642 
.550 
,473 
,405 
.340 
,266 
,212 
.179 

.204 ,192 

/ 
.149 ,147 -.712 -.868 

-.450 -.*3* 
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-A- 
Elliptical 

Upper surr*c* Lover surface 

O.xlb/2 O&b/2 O.Pb/2 0.20b/2 O&b/Z O.Pb/Z 
e 

,050 
,075 
,100 
,150 
,250 
,350 
,450 
,550 

:::: 
,825 
,150 
,900 
,950 

:I% 
,100 
,150 
,250 
,350 
,450 
,550 
,650 
,fso 
NS25 
a5b 
890 
,95 g 
A 

,014 
,009 

,009 
~052 
-.047 
-*o*o 
-*lOO 
-.126 
~164 

-.194 
-.212 
-.197 

1:::; 

-.I54 
-,173 
-.1*3 
-.204 
-1230 
-a254 
-,2*9 

-.313 
-a314 
~272 

-a553 
::::: 
-.314 
-.286 
-*291 

m.351 
-1315 
'.4.6 

n.439 
..45* 
v.01 

.023 

,027 
,002 

-.054 
-.090 
-.o*, 
-.12* 
-.14* 

-.194 
-.19* 
-.1** 

-.047 
-.Ol. 
-.057 
-.105 
-.131 
-.1.4 
-.191 
-.195 

a - 40 

-.050 
-.05* 

-.025 
-.01* 

,019 
-.057 
-1107 
-1097 
-.12, 

-.140 
-,15* 
-.190 

-.0.7 

-a023 
w0.34 
-.Obl 
-.a51 

-.102 
-.137 
-.170 

-.1*5 
-.175 

a - 00 

-.o.. 
-.037 

-.015 
-.02‘ 
~032 
-.057 
-01. 
-.**a 

-.130 
-.13‘ 

a - 40 

- 
.05C 
.07, 
. ioc 
.15C 
.25C 
.35a 
.45a 
.55a 
.*,a 
.75a 
.*23 
.*5a 
.,W 
-950 - 

,092 
-.011 
-.025 
-.073 

-.131 
-*lb7 
-.1*2 
-.193 

.050 

.oo* 
-.013 
-.Qol 
-.o** 
-.042 
-.075 

-.129 

-.*.o 

-.OOb 
,022 

.022 

.029 

.003 
-.012 
-.041 

1:;:: 
-.126 
-.lH 

-,19b 

, 

, 
, 
1 
, 
I 
, 
I 
, 

, 
, 
? 

-.071 

-.070 
-.090 
-.115 
-.14* 
-.1*1 
-.19. 

-.203 

.Obl 

-.Ob2 
-.07, 
-.lOl 
-, 1.6 
1::;: 

-.179 

-.034 
-.025 
-.063 
~125 
-.157 
-.165 

-.l*b 
-*200 

-.590 
y.586 
-.322 
-.256 

-.252 
-1254 

-.612 

-.229 
~227 
-.20* 
-.212 

---- 
-.090 
-.1.91 
-.201 
-.241 
-.221 
-.2bO 
-279 

-.579 
-.571 
-.2*2 
-.24* 
-.275 
-.293 
-.307 
-.2*4 
-.274 

.245 

.227 

.150 

.122 

.073 

.021 
-.021 
-.056 

-.104 
-.124 

.217 

.19b 
.304 
,273 
.233 
,1*4 
,141 
.099 
,057 

-.030 

-.077 

.lW 

.lSO 

.250 

.350 
,450 
.550 
.*50 
,750 
.*25 
..50 
.9W 
..50 

-.204 
-.150 
-.105 
-.173 
-.233 -.23b 
-*22* -.270 
-.253 -.297 

,2*9 
,180 
,159 
,109 
.07b 
,027 

-.012 

-.042 
-.057 

,109 
,065 
,009 

-.o.. 
-.103 
-.127 

-ml.7 

I 123 
.OT, __. 
.02* 

V0.b 
-.0*5 
-,10* 

-.275 
~297 
-.294 
-.2‘7 

-.I32 -.31. 
-.*** - 

.4*5 
l ..l 
..w 
.31* 
.257 
,202 
.155 
,140 
.04* 

,005 

.425 

.311 
,245 
a*** 

,057 
,017 

-.oo* 

-.033 I 
! 

,549 
,418 
,347 
,217 

,157 
ill. 
,092 

.057 

-.97. 

-.85b 
-.599 
-.a94 
-.352 

-.362 
-.a*9 
-1.1, 

-.436 
-.42* 

a - e? 

,473 
,431 

* 33‘ 
,269 
.225 
,181 
.12* 
.07* 

.05* 

.02r 

a - 120 

.494 

. ..9 
,406 
.329 
,268 
,212 
,163 

.063 

.OZ‘ 

,438 

.2.9 
,192 
,133 
,013 
.026 
.W3 

-.023 

.624 

.577 
,533 
,443 
,377 
,315 
.Zb3 

,157 

,116 

I 
! 

.5bl 
,428 
,353 
,290 
,229 
11.1 
.123 
,099 

.Ob2 

::; 
100 
150 
250 
350 
450 
550 

::: 
*25 
*50 
900 
950 

-.977 I 
-.*1* -.93* 
-.53(, -.*95 
-.375 -.*29 
-.373 -.*oo 
-.a** 
-..oo -a507 
-*420 -.4*2 

.4*1 

. ..o 

,322 
.261 
,191 
,148 
.lOO 
,051 

050 
075 I:;:: .‘43 
100 -.545 1.142 ,593 

2: I: ::: 1.061 1.008 .444 
,350 -.390 -a970 
,450 2:: 
:::: 1: ::; -.702 -.727 .250 

.194 
,750 -.551 -.675 .142 

‘.I‘8 
-.457 

-.3‘2 
-.274 
-.209 
-.275 
-.33* 
-.377 
-.375 

-.3*7 
-.3** 
-1397 

.050 

22 
.150 
.250 
,350 
.450 
.550 
.650 
,750 
.**5 
.*50 
.900 
9ze 

-.903 
-.*,9 
-.*15 
-.7*4 

-.*99 
-1.72 
-.U5 
-.423 

,619 
,569 
,522 
,433 
,366 
.304 
,252 
i175 
.141 

,096 

::,‘g 
-1.13 
-,521 
-.391 
-,325 
-a364 
-.429 

-.491 

-.490 
-.492 
-.4b2 

:*::: 
1:177 
1.025 
-.650 
-.565 
-.56* 
-.603 

-a639 

-.b19 
-*LO2 
v5.5 

1.025 

-.912 -1.045 
-.902 -1.003 
-r*o* -.971 
-,712 -19.3 I -.531 -.745 
-.503 -.b95 
-,51* -1637 

-.623 

-.536 
-.537 

.b37 
,590 

2:: 
.lW 

:::: 
,350 
,450 
.550 
.650 
.750 
.*25 
.I50 
,900 

222Q 

,456 
0379 
,324 
.27b 
,222 
,167 

I 
: . 
: . 
: I . 
: 
l 
. 

1.035 

:*:;: . 

-.965 
-*944 
1.924 
-*929 

.*14 

.766 

.719 
,631 
,553 
.48b 
.429 
.368 
.29* 

.1.1*2 

el.lb7 
t1.149 
~1,117 
,1.067 

-.952 
-.*3. 
-.736 

-.694 
-.674 

.**5 
,830 

,658 
,570 

::;: 
,307 
.319 

.*24 
,779 
,736 
,652 
.I68 
,497 
,439 
,403 
.313 

,242 .250 
.211 ,210 

.050 

.075 

.lW 

.150 
,250 
.350 
.450 
.550 
.b50 
.750 
.*25 
.*50 
.ew 
.,I0 

.*31 

.b.. 

.555 
,474 
,422 
.357 
,290 

.212 ,231 

.17* .190 

-1.023 

:::g; 
-a991 

-.956 
-.939 
-.*93 
-.903 

--- 

150 -.901 
250 

1.101 
-.672 1.127 

350 -.*24 1.091 
450 -.623 1.035 
550 -.bbl -.967 
b50 -.bIb -.**7 
750 -.674 -.*1. 
*25 
150 -.‘bl t -.774 

.67* 

.5** 

.51b 

..51 

.3*9 
‘311 
.26‘ 
,234 

,169 

.705 

.52* 
64.3 
.399 
,327 
,277 
.2.5 

;;: (I:::: 1::::: 
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Basic 

;1 

0+2ob/2 0.4ob/2 0.7obf2 oab/2 oAobj2 O.-(ob/ 

- 
.050 
,075 
.lOO 
.I50 
,250 
,350 
,450 
,550 
.b50 
,750 
.825 

:% 
.950 

,015 
-.oo* 

-,016 
,001 

7013 

-.065 
-.o(r5 
-.105 

-I 143 
-.I56 
-*162 

.07b 

.032 

.009 
-.037 
-.0,6 
-.033 
-.075 
-.096 
-.I26 

-,I,2 

-.012 
.ooo 

-.002 
-.009 
-.043 
-*075 
-.099 
-.113 

-.I24 
-. 141 

.095 

.076 

.008 

.OOl 
-.013 
-.033 
-.055 

-.106 

-.lZl 

ELlIptical 

a = 00 

-1040 

.097 -.040 
-.010 

. 000 ,007 
-.039 -.010 

I  

-.014 
-.073 -.035 
-.091 -.05(, 
-.119 -.071 
-.133 

-1031 
-a075 

a = 40 

.050 
.049 .075 
,057 .lOO 

-&lb ,044 ,150 
-*ooe ,250 
-.OOb -.051 .350 
-.010 II V061 .,50 
-.034 -.073 ,550 

-.105 ,650 
-.075 -.I17 .750 

-.I25 ,825 
-.093 .ssp 

-, 124 .900 
.950 

I :E -r184 
-.I76 

l 100 
.150 -*lb* 
,250 -.126 
,350 -8135. 
,450 

1 
,550 -.185 
,650 -,180 
,750 -.223 
.8 5 

f .B 0 -.253 

3 
-.a7 
-.256 

-.462 

-.170 
-.153 
-,I,9 
-.179 
-.171 
-.202 
-.22, 
-.24+ 

I 

,306 
,256 
,204 
,137 
,098 
,075 

,273 
,251 
,227 
,203 
,175 
.1*1 
,106 

-.378 
-.,33 
-.283 
-.213 
-.172 
-.228 
-,237 
-.232 
-.*19 

-.254 

1::;: 
-.308 
V267 
-.236 
-.230 

-1271 
-.302 
-.359 

-.351 
-1369 
-.339 

.35, 
a306 
,273 
.23B 
,192 
.I50 

2% 
,100 
,150 
.250 
,350 
,450 
.550 
,650 
,750 
,825 
,350 
,900 
,950 - 

-.759 

-.L66 
-.559 
-.322 
-.29* 
-.277 
-.305 
-.328 
-.34* 

-.363 

-.368 

.,59 

.,3* 

.34, 
,296 
.2,1 
.20* 
,161 
.I25 

.077 
,061 

.,99 

.459 

.,19 

.353 

.302 

.255 
,216 
,186 
.123 

-.279 
-a300 
-.324 

-.343 
* 

-.73* 
-.t.90 
-.648 
-.e.31 

-.472 
-.395 
-.375 
-.368 

,100 
.I50 
,250 
.350 
.,50 
.550 
,650 
.750 
.825 
.a50 
.900 

lpuL 

**6r 
.36i 
,301 
,254 

,132 
.09c 
,067 

,038 ::::; -.93r 

-.558 -.*4< 
-.454 -**ot 
-.305 -a541 T -.2,7 -.,7t 
-.271 
-.330 -1378 

-.392 
.,380 -.a7 

-.962 

-.%5 
-.741 
-.53(, 
-.473 
-.,53 
-.469 
-.,73 
-.,69 

-.451 

I c 

:E ,100 
,150 
,250 
,350 
,450 
,550 
,650 
,750 
,825 
,850 
,900 
,950 - 

I I :::;q 
-.424 
-.393 
-,3x1 
-.305 

.050 
,075 
.lOO 

.617 .I50 

.4*4 .250 

.,21 .350 
,364 ,450 
.307 .550 
,243 .650 
.207 .750 
.1*2 ..525 

,673 .666 
-.897. ,633 ,620 
-.85cl .581 
-.803 ,507 .498 
-.787 ,436 .436 

,387 .381 
-.742 ,346 ,336 
-*612 ,297 
-.532 ,248 ,237 
-.,93 

.226 .201 

-.9u 
-.3bC4 
-.a25 
-.a04 

,603 
,481 
,415 
,359 

.236 
,196 
,172 

-.353 I I -,390 
-a,39 

-.n2 
-.LZl 
-.56, 
-.544 

-*,35 L-l -.,,1 
-.373 

rig1 .1511 
1 

.*t., 

.812 

.6,1 

.557 

.,79 

.,39 

.388 

.332 

.272 .287 

.2,9 .317 

a - ~6.6' 

.895 
,850 
.811 
,722 
,649 
.58, 
,531 
,504 
.,12 

,050 
1075 
,100 
,150 
,250 
1350 
1450 
8550 
,650 
750 

,825 
850 
900 
950 

,714 
,601 
,534 
.47b 
,420 
,356 
,311 
.286 
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TABI5 III 

PRESSURE COEFFICJR?i”S FOR BOOIES IN TEE PIo3mc.E OF m WIN: 

M = 0.80 

BB61C 

t ROWA RO” 3 ROY c ROY D RCWE 

a = 00 

,055 
.166 
)277 
.353 
.367 
.387 
.415 
.443 
,498 
.553 
.581 
.609 
,636 
.bLk 
.692 
.,19 
.775 
.830 
.871 
,954 

~ 
.055 
.166 
.2,, 
.353 
.367 
.387 
.415 
.443 
.498 
.553 
.5*1 
.609 
.636 
.664 
.692 
.,I9 
.7,5 
.830 
.871 
.954 

.055 

.166 

.2,, 

.353 

.36, 

.387 

.415 

.443 

.,98 
,553 
.581 
.609 
.636 
.664 
.692 
.,I9 
.7,5 
.830 
.871 
.954 

I 

I 

1 

.058 
-.003 
-.035 

-.Okl 

-.002 
-.Ol, 
-.033 
-.063 
-.070 

1::;; 
-.032 
-.026 
-.03. 
-.021 
-.010 
-.023 

.055 

.030 
-.018 
-.035 

-.a4 

-.005 
-.123 
-.134 
-.122 
-.I10 
-.0,9 
-.055 
-.030 
-.0X3 
-.ors 
-.OM 

.002 
-.oos 

.O,.? 

-.ooo 
-.032 
-.03s 

-.055 

-.005 
-.255 
-.228 
-.ZOS 
-.181 
-.136 
-.092 
-.045 
.-.o,o 
-.03ta 
-.OM 
-.002 
-.018 

.OSO 

r057 
-.OOl 
~027 

-.021 
-.017 

-,017 
-.032 
-.054 

-.052 

-.02s 

-.019 
-.016 
-.016 
-.009 

.033 

.055 
-.005 
-.02b 

-.019 
-.069 
-.070 
-8035 
-.054 
-.Obb 
-rob2 
-.osts 
-.o.s 
-,o., 
-.055 
-.o.s 
-0037 
-*01s 
-.042 

.059 

,000 
-.028 

-.047 
-.055 

-.04* 
-.05* 
-.067 

-.053 

-.049 

-.o.s 
-.03* 
-.017 
-.Ol, 

.058 
-.009 
-.029 
-.047 
-0089 

.OOl 
-.026 

-.033 
-.osL 

-.0x? 
-.021 
-.054 

-.0*9 

-.o,s 

-.056 
-.031 
-.033 

.ooo 

,055 
.166 
,277 
,353 
.36, 
.387 
.415 
,443 , 
,498 
,553 
,Se.l 
.609 
.636 
.664 
,692 
.719 
,775 
,830 
.871 
,954 

,055 
.166 
,277 
.353 
.36, 
,317 
.415 
,443 
.,98 
.553 
.5Sl 
.609 
,636 
.bb4 
,692 
,719 
.7,5 
.830 
.871 
.954 

,055 
,166 
.277 
,353 

:::: 
,415 
.443 
,498 
.553 
.581 
,609 
,636 
,664 
.b92 
.719 
.775 
,830 
,871 
.95* 

-.036 

-.020 
-,030 

-.049 
-.om 
-.ow 

-.055 

-.02. 

-.029 

,000 
-.OlO 

-.031 
-.059 
-.0*2 
-.033 

,003 
,039 

,051 
-*015 
-.034 
-.0,7 
-.095 

-.021 
-.0*9 
-.035 
-.025 

.017 

.039 

10 

.020 
-.007 

.OOl 
-.017 

,102 
.os5 
,022 

-.002 

-.0*3 

-.0,5 
-.022 
-.0*2 

.007 I 

I 

.05s 
-.016 .021 
-a034 -.005 
-.026 
-.02* ,021 -r ,048 

.I05 

.07. 
,019 

.A14 

.042 

.013 

.035 

.054 

.089 

.071 
,028 

-.OOl 

.ooo 

-.oo. 
-.005 
-.Oll 
-.007 

,038 

,035 
-.017 
-,043 

-.057 
-.lO, 
-, 162 
-.139 
-,138 
-,121 
-,106 
-.079 
-.052 
-.057 
-*OS, 
-,055 
-0026 
-0003 
-0031 

,059 

-iiiT 
.042 
.012 

,084 
,063 
,019 

,001 

-.019 

-,038 

-.01e 
-.OOl 

,037 

-.040 

-.038 
-.055 

-,1.x? 
-.155 
-.135 

-.oso 

-.028 

-.025 

.014 

.OOl 

-.ot.2 

-.oa 
-.100 

-..I5 
-.296 
-.25* 

-,a0 

-.066 

-;036 

.009 
,001 

-.OZO 
-aa. 

A.073 
-.085 

-.219 
-.151 
-.142 

-.092 

-.064 

-.045 
-.o*s 
-,009 

.OOl 

I 
-.006 
-.007 ,004 

-.Oll -.005 
-.009 

I -.009 -.oos 
,005 .OlO 
.0,2 

IO 

.l,l 

.089 

.012 

.095 
,121 

.1,9 

.151 

.086 

.029 

.005 

-.006 
-.007 
-.011 
-.003 

.030 

,003 
-.OLl ,028 
-.0,3 .003 -I- -.059 
-.052 .039 

,087 

,005 
-.059 
-.072 
-,079 
-,116 

,027 
.002 

,026 
.020 

.209 
,173 
.084 

.029 

-.01s 

-.039 
-.01s 
-.022 

.009 

.032 

-.Oll 

-.035 

-.017 
-.004 

,030 

,207 
.152 
,074 

I ,021 

-.007 
-.009 
-.018 -.012 l- -.0x1 
-.Oll -.007 
-.003 ,008 

,037 

-.028 
-.o*s 
-.027 
-*021 

,018 
,043 
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TABLE III.- Continued 

PRESSORE COEFFICIENTS FOR BOOIES IN ‘ME PRESENCE OF ‘F&E WING 

M = 0.80 

3 Basic 

F ROW A sov B i+OY c RW D ROW E 

Euiptlcal 

ROW A ROW B RO” c SO” D sow E ; 

a = 120 

.25, 

.15, 

.13: 

.17; 

.2*: 

.27i 

.23t 

.151 

.06 

.oo 

-.oo, 
.OO! 
.OO! 
.Oll 
.03' 

-.02* 
-.136 
-,273 
-.347 
-.375 
-.314 
-,272 
-,221 
-.177 
-a140 
-.117 
-.072 
-.o*fJ 

,000 
-.043 

,065 

,243 
,149 
,121 

,263 
,216 
.136 

.059 

-,023 

-.O.l 

-.oo', 
-.002 

.ozs 

::::( 

,055 
,166 
,277 
.353 
.3b7 
,387 
,415 
,443 
,498 
,553 
.5Sl 
.609 
,636 
,664 
.692 
,719 
.775 
,830 
,871 
.954 

I 

.055 

.166 
,277 
,353 
,367 
,387 
,415 
,443 
,498 
,553 
,581 
.609 
,636 
.664 
.692 
.719 
.775 
,830 
.871 
* 

- 
,055 
,166 
,271 
,353 
,367 
,387 
,415 
,443 
,498 
1553 
1581 
,609 
lb36 
1664 
1692 
,719 
,775 
830 
871 
95, - 

-.oos 
-.025 
-.014 

-.032 

,004 
-.274 
-.31s 
-.303 
-.277 
-.223 
-.1u 
-.100 
-.077 
-.055 
-.Oll 

,009 
-.013 

a 

,040 
,021 

,076 
,141 

,304 
,244 
,139 

.047 

-.030 

-*026 
-.002 

,011 
.028 

-.054 
-.117 
-.119 
-.0*9 
-.074 

-.Obi 
-.03i 

.ooe 

.oo: 

.053 

-.07S 
-1071 

-.4t.7 
-.lOS 

-.529 
-.*41 
-.367 

-,ZSI 

-.1sc 

-.097 
-.043 
-.009 
-.015 

-.058 
-,123 
-.127 
-,113 
-.143 

-.077 
-.ob2 
-.020 
-.011 

,025 
.042 

,035 
.013 

,053 
,057 

.301 

.257 

.I45 

,048 

-.o*e 

-.059 
-.014 
-.010 

.020 

-.oMJ 

-.052 
-.095 

-.485 
-.,ez 
-.391 

-.275 

-.lbl 

-.os2 

.025 

.Oll 

a 2s 200 a = 200 -.2s. 
-.124 -.329 
-.ow -.285 

-T- -.203 
-.015 -1192 
-.029 

-.ZS1 
-.33' 
-.281 
-.194 
-.151 

-.57I 
-a471 

-.I14 
-.05e 

.025 

-.04< 
-1041 
-*oo? 

,017 
-a094 
-.193 
-1265 
-. 446 
-1492 
-.499 
-.513 
-a512 
-.500 
-.496 
-,395 
-.221 
-.09s 
-.066 

.030 

.055 
,161 
0277 
.353 
,367 
.387 
,415 
,443 
.498 
.553 
,581 
,609 
,636 
.664 
..592 

1 

,719 
,775 
,830 
l *71 
,954 

.103 

.123 

.465 ,433 

.403 ,367 
,259 ,248 

,106 .122 

I -.134 -.076 

-.3so -.231 
-.251 
-.158 -.060 
-.05s -.030 

,036 

.*51 ,431 
,390 ,375 
.25b .ZbC 

,104 ,118 

-.12* -.057 

-.3,0 -.1?5 
-.254 -.126 I -,154 -.063 
-.045 -.012 

.037 
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ROWA ROWB RW c Row D ROWE f 

-.oo* 

I 

-.001 
,007 -.001 

-.003 -.001 
-.027 -.OZI 
-.075 -.Obi -.062 -.05t 

-.01s -,OlF 

l- 
-.oos -.Ol' 
-.012 -.Ol, 
-.007 -.oo 

.OlO -.oo 
.04, 

: 
3 

3 
L 

, 

i 

i 

: 
3 
4 I 

1 

I 

.079 
,007 

-.olB 

-.oos 

-.002 
-.001 
-.031 
-.074 
-.os2 
-.062 
-.041 
-.017 
-.015 
-.02s 
-.Olcl 
-.ooo 
-.012 

.075 

.043 
-.015 
-*031 

-.OZO 

-.ooo 
-.I32 
-.19, 
-.1s3 
-.I33 
-.os. 
-.051 
-.022 
-.017 
-.ozs 
-.olb 

.002 
-.012 

.073 

.017 
-.020 
-.021 

.OOl 

.002 
-.211 
-.3M. 
-.+25 
-.375 
-.105 
-.063 
-.020 
-.016 
-.0*2 
-.009 

.003 
-.021 

.086 

,076 
,003 

-.o** 
-.017 
-.009 

,004 
-.01* 

-.010 
,006 
.044 

,073 
-*001 ,009 
-.027 -.024 ---I- -.o.s 
-.100 -.032 

-.054 

x 
,166 
,277 
.353 
.367 
,387 
,415 
.443 
,498 
,553 
,581 
.b09 
,636 
,664 
,692 
.71P 
.77! 
.83( 
.s71 
.95r 

.055 

.166 

.277 
.353 
,367 
.387 
.,I5 
,443 
.498 
.553 
,581 
.609 
.636 
.664 
.692 
.719 
.775 
.830 
.s71 
.954 

.055 

.l 6 
t .2 7 

.3 3 

.3 7 
I7 .3s 

.41 

.4. D 

..9s 
,553 
.581 
,609 
.63b 
.6L4 
.692 
.719 
.775 
.S30 
.871 
.95, 

.055 

.1&b 
,277 
.353 
,367 
,387 
.415 
.443 
.498 
.553 
.581 
.609 
.636 
.664 
.b92 
,719 
.775 
.830 
.s71 
.954 

.071 

.006 
-.023 

-a015 
-.ot.3 
-.067 
-,022 
-.050 
-.oso 
-a076 
-.Ob3 
-.050 
-.0,3 
-no53 
-a052 
-.036 
-a015 
-.039 

.065 

roes 
-.oz* 

-.050 
-.0,9 

-.03b 
-.047 
-.os. 

-0064 

-.o.s 

-.051 
-*033 
-.Olcs 
-.011 

-.01* 
-.0.2 

-.05, 
-.051 

-,219 
-,lSl 
-,19* 

-.099 

-.045 

-.04.5 
-,031 
-,013 
-.oo* 

-.042 
-.054 

-.03(, 
-.040 

-.424 
-,414 
-.40s 

-.1.s 

-.06S 

-.04b 
-.027 
-.013 
-.009 

,089 
,011 

-.021 -.023 

-.oo, 
-.ooo 

-.007 
-.ow 
-.oes 

-.oss 

-.012 

-.022 

.013 

.OOl 

-.010 
-.031 
-.OU 

-.01* 
-.015 
-.065 

-.059 -.057 

-.o,* 

-.057 

-.02s 
,002 
,039 

-.044 
-.028 
-.061 -.05s 

_I_ -.0*1 -.031 
-.033 -.033 

,008 .005 
,048 

a P 40 a - 40 

-.03cl 

-.017 
-.oa 

-.N.* 
-.tu 
-.197 

-.os1 

-.019 

-.025 
-.002 

.012 
-.ooo 

,069 
-.011 
-.034 
-.021 
-.Oll 

.009 
-.011 

-.009 
.003 
,043 

.12: 

.o+ 

.01: 

.03' 

.05' 

.10: 

.081 

.OZI 

-.01r 

-.oo, 

-.OOf 
-.OOE 
-.014 
-.OOJ 

.04C 

.188 

.lOl 

.064 

.110 

.143 

,210 
.177 
,100 

,027 

.ooo 

-.006 
-.002 
-.oos 

.002 

.040 

4 
3 

: 

2 
3 

3 
L 

, 

I 
I 

, 

,044 
-.olL 
-.037 

-.om 
-.OSZ 
-,147 
-.159 
-.lSl 
-.176 
-.129 
-.os* 
-.055 
-.0.4 
-.050 
-,047 
-.030 
-.009 
-.029 

.065 

,061 
-.012 
-.035 
-.0*6 
-.09L 

.026 
-.005 

,024 
,055 

,119 
,083 
,011 

-.021 

-.009 

-.007 
-.012 
-.011 

,008 

,036 
,010 

.056 

.lOS 

.233 

.178 
,086 

.015 

-.01.3 

-.009 
-.oos 
-.002 

.013 

.124 I ,051 
.023 

-.oos 

-.002 
-.019 

.116 

.096 
,022 

-.01* 

.0*3 
,010 

,166 
.277 
.353 
,367 
.387 
,415 
.443 
,498 
.553 

.097 

.075 
,019 

-.009 

-.024 

-.045 

,5*1 
.609 
,636 
.664 
.692 
.,I9 

-.028 

-.051 
-.02s 
-.031 

.005 

-.022 
-.055 
-.039 
-.034 

,014 
,040 

,775 
-.026 ,830 I -.oo* ,871 

,039 ,954 

a 5s 80 a = 80 

,015 
-.057 .o*s 
-.om .003 
-.059 
-.099 .033 

.028 

.229 
,190 

I  

.094 

.020 

-.031 
-.025 
-.047 -.oe 
-.029 -.022 
-.025 -.027 

.017 .oos 

.038 

,055 
.lbb 
.277 
,353 
,367 
.387 
.415 
.443 
.498 
.553 
.581 

,022 
-.051 
-.060 
-.031 
-.017 

.186 I- ,094 
,061 

,013 
-.027 
-.030 

-.005 
-.075 
-.1so 
-.a, 
-.,15 
-.400 
-.332 
-.110 
-.077 
-.055 
-.056 
-.044 
-.023 
-.00.5 
-.051 

,070 

-.045 

-.011 
-.020 

-.365 
-.422 
-.443 

-.156 

-.052 

-.ozt. 

.013 

.002 

,197 
.I57 
,084 

,026 

-.0*2 

-.044 

-a024 
-.001 

,032 

,664 
,692 
,719 
,775 
.a30 
,871 
,954 

-.002 
-.010 

-.oocs 
,001 
.041 
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TASJX III.- Continued 

mssuRE coEFFIcIEwE FOR BODIES IN THE PRESENCE OF ‘THE WING 

M = 0.90 

BasIC 

F RO” A mu B sou c ROW 0 Rcw E 

a = I.20 

.055 

.lbb 

.277 

.353 

.367 
,387 
,415 
.443 
.498 
,553 
.581 
,609 
.636 
.bb, 
.692 
,719 
.775 
.830 
.871 

a 

.055 
,166 
,277 
.353 
,367 
.387 
.415 
.443 
,498 
.553 
,581 
.b09 
.b36 
.bb4 
.692 
.,I9 
,775 
.s30 
.871 
.954 

I 

I 

-,004 
-.023 
-.OOl 

,026 

-.OOl 
-.231 
-,432 
-,500 
-.509 
-*I+49 
-.lbS 
-.107 
-.lOO 
-.OSO 
-.019 

.005 
-.019 

2 

-.033 

.026 

,529 

-.oos 
-.143 
-.404 
-.543 
-.573 
-.570 
-.565 
-.584 
-.55s 
-.533 
-.360 
-.214 
-.1*7 

.oos 

-.046 
-.115 

-.052 -.111 
-.Obl 

.003 -.036 
-.017 

-.476 
-.522 
-.5*0 

-.438 

-.192 
-.I21 

-.I12 -.OSb 

-;Ef -:L%? 1 

a = 200 -.265 
-.321 

-.oe3 -0262 

l- -.145 
.033 -.lOO 
.017 

-.385 
-,525 
-.565 

-,610 -.b28 
-.575 

-.591 -.536 

-L -,oos -.oos 
-,230 -.222 
-.095 -.076 

-.ooo 

! 

I 

.042 

.023 

.os9 
,158 

,331 
.269 
,159 

,052 

-,oso 

-,OSZ 
-.0*3 

.005 

.026 

,031 
.035 

.I51 

.245 

.499 
,445 
,318 

,176 

-.026 

-,445 
-,497 
-.173 
-.os9 

.257 

.158 

.132 

.lS7 

.227 

,302 
.262 
.171 

,063 

-.041 

-,067 
-.0x 
-.003 

,014 
,040 

.**3 

.310 

.291 

.370 

.410 

.,s2 
,433 
,323 

,188 

.019 

-.266 
-.398 
-.075 
-.036 

,014 

-.OlO 
-1027 
-.010 

-.071 
-.05s 

.038 
,018 

,032 
-.053 
-,191 
-.330 
-.467 
-,465 
-,ksb 
-,449 
-,161 
-.173 
-,133 
-.078 
-.025 

.004 
-.049 

,064 

-.012 
-.022 

-.04b 
-.113 
-.113 
-.079 
-al07 .070 

.073 

-.527 
-.5*s 
-.506 

.331 
,283 
.167 

-.a0 .057 

-a227 

-.llS 
-,053 
-.om 
-.026 

-,132 
-.lOO 
-.027 
-.010 

,028 
,044 

-.os3 

-.104 
-.025 
-.012 

,025 

.254 
,154 
.123 

,293 
,246 
,158 

,066 

-,05s 

-.091 

-.Oll 
.oo* 
,034 

-.023 
-.027 

.027 

,071 
-.042 
-.lbS 
-,262 
-,*54 
-r52s 
-.543 
-,541 
-.546 
-.549 
-.564 
-,463 
-.325 
-.190 
-a157 

,022 

-.110 
-.05s 

.038 
,027 

-.409 
-.571 
-1582 

-.121 

-.641 

-.5s5 
-..41 
-,219 
-.120 

D = 200 

-.257 
-,314 
-.256 
-.I53 
-.137 

-,595 
-.572 
-.43b 
-.20* 
-.093 

.Oll 

.038 

.037 

.136 
,156 

.518 

.458 
,324 

.lS3 

-.030 

-,482 
-.490 
-,171 
-.090 

:::: 
.293 

.4s3 
,428 
.316 

.19b 

.oo* 

-.294 

-6067 
-.05s 

.021 
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w.Bm III.- COntinued 

PSESSORE coEFFTCIENPS FOR BODIES IN IRE FRESMCE OF 5rB WnG 

M = o.q+ 

I Basic Elliptic*1 

i! ROW A ROW 8 Row c SO” 0 Roll E Rcw A lb” B ROVC 80” D SO” E f 

a 5 00 

,082 
.OlO 

-.025 

-.oo* 
-.001 

.002 
-.024 
-.os, 

-.096 

-.020 

-.016 
-.01(, 
-.olb 
-.007 

,041 

Yiz 
,046 
.009 

,041 
,063 

,111 
.os* 
,016 

-.040 

-.003 

-.003 
-.009 
-*013 
-.003 

.043 

.077 

.004 
-,026 

-,015 
-.065 
-,ob, 
-.01s 
-0048 
-.103 
-.109 
-.os3 
-.053 
-,0,3 
-.052 
-.056 
-.043 
-,020 
-.O.l 

,066 

.009 
-.029 

-,057 
-.050 

-.030 
-.042 
-.107 

-.os* 

-.043 

-.054 
-.038 
-.022 
-0013 

a = 00 

.081 

.OOb 
-.0*8 

-.Oll 

-.oo* 
.002 

-.035 
-.100 
-.1*9 
-.110 
-.064 
-.029 
-.Olb 
-.031 
-.023 
-.004 
-.017 

,070 

.049 
-.013 
-.031 

-,oob 

-.002 
-.110 
-.177 
-.252 
-.2s9 
-.268 
-.039 

.009 

.oo, 
-.015 
-.014 

.OOl 
-.01* 

.074 

,021 
-.020 
-.olB 

.023 

-.002 
-.x.3 
-.325 
-.413 
-.457 
-.47s 
-.502 
-.070 

.024 

.036 

.022 
,013 

-.019 
,090 

.077 
-.001 
-.ors 
-.021 
-.009 

.oo* 
-101s 

-.olb 
.003 
,043 

-.005 
,007 

-.002 
-.027 
-,099 

-.105 

-.021 

-.013 
-.017 
-.012 

,006 

a = 40 
1 

! 
-ET 

-.009 
-.03* 
-.olb 
-.001 

,023 
-.002 

-.011 
,006 
,044 

,026 
-.007 

.026 

.059 

.126 
,088 
,003 

-.049 

-.oob 

-.OOl 
-.012 
-.010 

.oos 

,006 
-.027 

-zr 
.OlO 

-.025 

-,oo* 
-.029 
-.082 

-.076 

-.043 

-.Obl 

-.035 
,000 
.040 

m 
,166 
,277 
,353 
.367 
,387 
,415 
,443 
,498 
,553 
,581 
,609 
,636 
.bbk 
,692 
,719 
.775 
.a30 
,871 
.954 

.055 

.166 

.277 

.353 
,367 
.387 
.415 
.,43 
.498 
.553 
.581 
.609 
.636 
.bb4 
.692 
,719 
,775 
.s30 
.s71 
,954 

.05f( 

.lbt! 

.271 

.353 

.367 

.387 

.415 

.443 

.498 

.553 

.581 

.609 

.636 

.bbk 
,692 
.719 
.775 
.830 
.s71 
.95, 

.055 

.166 

.277 
,353 
.367 
,387 
.415 
,443 
.498 
.553 
.581 
.609 
.636 
.bb, 
.692 
.719 
,775 
.830 
.871 
.954 

,008 
-.028 

-.039 
-.05s 

-.010 
-.013 
-.os* 

-.077 

-.042 

-.Obk 
-.037 
-.040 

.oo* 

-.030 

-.008 
-.003 

-.015 
-.055 
-.llS 

-.103 

-.015 

-.0*5 

.007 
-.oo, 

Yzz- 
l l‘b 
.277 
,353 
,367 
,387 
,415 
,443 
,498 
,553 
.581 
,609 
,636 
.bb, 

-zG- 
-.013 
-.03, 

-.01* 
-.041 

a i 40 

,068 
-a011 .026 
-.036 -.011 -T- -,044 
-.09s -a003 

-.015 

m 
,046 
.008 

,106 
.os3 
,017 

-.025 

-.024 

-.o*b 

-.030 
.ooo 
.040 

-.03s 

-.oo. 
-.007 

-.142 
-.19s 
-.266 

-.267 

.oos 

-.013 

.OlO 
-.001 

-.012 
-.Ot.l 
-,I23 
-.155 

-.okb 
-.030 

-,212 
-0180 
-.243 

-,238 

-1017 

.126 
,106 
.018 

-.177 
-.*35 
-.270 
-.225 
-.03e 
-,017 
-0031 
-.039 
-.032 
-.0x3 
-a032 

.065 

,692 
,719 
,775 
,830 
.871 
,954 

-.03e 
-.OJO 
-.016 
-.005 

.022 
-1023 
-.024 

,023 
-.034 
-.129 
-,231 
-.372 
-.391 
-0424 
-.449 
-.,bb 
-.193 

.023 
,029 
,008 
,006 

-.049 
.073 

-.039 
-.047 

-.010 
-.001 

-.361 
-,37s 
-.412 

-.,65 

-.153 

,008 
-.002 
-.oo. 
-.009 

,033 
.OOb 

.A93 
,098 :9:2 
.Obk .277 

,353 
,367 
,387 
,415 

.214 ,443 
,170 ,498 
,092 .553 

I 
,581 

,020 ,609 
.636 

-.035 ,664 
,692 

-1032 ,719 
,775 

-.017 ,830 
,003 ,871 
,041 ,954 

.042 

.039 

,245 
,201 
.I01 

,013 

-.044 

-.030 
-.005 
-.01s 

.013 

-I ,026 
-10.9 
-.05s 
-a020 
-.003 

-.014 
,018 

-.ooo 
,000 
,043 

,038 
,011 

.063 
,116 

,245 
.lS, 
.089 

,003 

-.034 

,002 
,005 
,004 
,016 

.193 

.099 

.ObS 

,115 
,149 

.221 

.185 
,104 

,014 

-.OlS 

-.001 
.OOb 

-.003 
.005 
.047 

-I 

,024 
-.052 
-.063 
-,0.5 
-.OSb 

-.042 

.012 
,012 

-.307 
-.37.5 
-.452 

-.50s 

-.131 

.OlB 

,022 
.005 

L 

-.007 
-.008 
-.010 
-.017 

.020 

.038 
L 
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.oos 
-.Olb 

.Oll 

.059 

-.OOl 
-.l,S 
-.470 
-.552 
-.571 
-.569 
-.56, 
-.545 
-.032 

.009 
;021 
,022 

-,013 
* 

-.013 

.051 

.061 

,002 
-.I89 
-.511 
-.625 
-.b55 
-.bb2 
-.bbO 
-.bbb 
-.670 
-.669 
-.134 
-*070 
-.057 

.115 

,002 
-.019 

,004 

,071 
-.oob 
-,133 
-0269 
-r,94 
-r50fl 
-.536 
-.570 
-,bOS 
-6620 
-.I05 

,023 
,049 
,031 

-,03b 
,073 

-.038 

.037 

.025 

-.41s 
-.531 
-.SbS 

-.5w 

-.4u 

-,057 

.014 
-.ooo 

,047 
,030 

.I06 

.177 

,351 
,290 
,181 

,075 

-.obk 

-.lt.1 
-.011 

,018 
,034 

-1034 
-.lOb .048 
-a102 ,028 
-.057 
-.083 .oss 

l 093 

.355 

.306 

.192 

,084 

-.065 
-.204 
-.045 -.0** 1 ,010 .OOl 
-.002 -.003 

.0*9 .028 

.043 I 

I 
-,242 
-a308 ,047 

---I- 
-.244 .051 
-.133 
-.115 ,154 

.171 

.545 

.491 
,361 

-.036 
-.107 
-.099 
-.037 
-a011 

-.1*9 
-.102 

.015 
-.OOl 

,051 

.26! 

.161 

.13t 

0 2oc 
,241 

,321 
,2Sd 
.19! 

.OSi 

-.02< 

-.lbC 
-.ooc 

.007 

.021 

.051 

-.obo 
-.043 

,025 
,022 

-,465 
-.531 
-,534 

-.b30 

-,,31 

-.049 
.019 
.012 

-.oo* 

,267 
,160 
,131 

,317 
,272 
,lSk 

,092 

-.041 

-.077 

-.OOZ 

2%; 

.055 
,166 
,277 
.353 
.367 
.387 
,415 
,443 
.498 
,553 
.581 
,609 
,636 
.bbk 
.b92 
,719 
,775 
.830 
.871 
,954 

,055 
,166 
,277 
.353 
.367 
,387 
.*15 
.,,3 
,498 
,553 
.581 
.b09 
.636 
,664 
,692 
.719 
,775 
,830 
,071 
,954 

.055 

.166 

.277 

.353 

.367 

.387 
,415 
.4*3 
,498 
,553 
.581 
.609 
,634 
.66 
.69 
.71 3 ,775 :%’ 
.95* 

.055 

.I66 
,277 
,353 
.367 
.387 
,415 
,443 
..98 
.553 
,581 
,609 
.b36 
.bb4 
.692 
.719 
.775 
.830 
.871 
.954 

a = 200 

-.039 

.063 

.037 

-.4*s 
-.b*3 
-.733 

-,773 

-.sos 

-.b31 

-.153 
-.044 

-a244 
-.310 
-.241 
-1114 
-.ObS 

-.541 
-.539 

-.177 
-.002 

,089 

,050 
,056 

,176 
,273 

,535 
,483 
,364 

,231 

,043 

-.385 
-,545 
-,317 

,013 

.444 

.327 

.298 

.395 

.444 

.523 

.476 
,372 

.245 

,089 

-.lSS 
-.408 
-.425 

.035 
,095 

-.011 
-rOl8 

,041 

,095 
-.020 
-.I83 
-.296 
-.529 
-.bo, 
-,bZs 
-0629 
-1632 
-,639 
-.659 
-.b29 
-.095 
-,Obl 
-.114 

.09, 

-.099 
-.043 

,059 
,039 

-,474 
-.708 
-1721 

-,77s 

-0787 

-,621 
-.362 
-a155 
-.045 

,441 
.322 
.305 

,064 
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TABm II.?.- continuea 

PRESSURE mF2T1cn3frs FOR BODIES IN IBE PREsQlcE IIF lm UIW 

” - 0.93 

Basic 

i: ROWA RW B xow c RO1, D ROY E 

ELUp*iCal 

ROWA RmrB Row c RO” D ROWE f 

a I 00 a - 00 

,055 
,166 
,277 
,353 
.X,7 
,387 

.093 

.w9 
-.027 

.006 

-.W4 
.024 

-.W9 
-.082 
-.120 
-.145 
-.178 
-.*14 
-.066 
-.005 

.003 
,012 

-.w5 
.081 

.ObO 
-.010 
-.030 

,017 

-.003 
-.075 
-.147 
-.216 
-.*5* 
-.271 
-.297 
-.332 
-.1@2 
-.012 

.OZl 

.030 
,011 
.085 

,032 
-.016 
-.ooa 

.058 

-.004 
-.107 
-.27tS 
-.X.3 
-.404 
-.425 
-.447 
-.4*3 
-.496 
-.101 
-.019 

.OZ9 

.017 

.119 

-.031 

.w5 

.011 

.020 
-.019 
-.090 

-,149 

-.20* 

-.W, 

.0*3 

.008 

,092 
,004 

-.031 
-.054 
-. 119 

-1031 
-.043 
-.029 
-.033 

.015 
,056 

.055 

.16L 

.2-n 
,353 
,367 
.387 
.415 
.443 
.498 
.553 
.581 
.609 
.636 
,664 
.b92 
.7*9 
,775 
,830 
.871 
.954 

- 
.05,5 
.16P 
.27t7 
,359 
.36 
.38 1 
,415 
,443 
,498 
,553 
,581 
,609 
1636 
,664 
,692 
,719 
,775 
1830 
1871 

.954 
- 

.lOB 

.017 
-.&X3 

,015 
-.003 
-.W5 

-.129 

-.175 

-.031 

-.0*0 
,011 
.050 

.091 
,004 

-.033 
-.020 

,002 

-0033 
-.006 

,001 
,014 
,052 

,010 
-.029 

.004 
,017 

,015 
-.oo* 
-.077 

-,I49 

-.225 

,007 
.WB 
.w3 
,016 

.093 
,012 

-.OZB 

.Wb 

.w9 

.020 
-.001 
-.m4 

-. 144 

-.211 

.011 

.011 

.Wl 

.OOb 

.049 

,139 
.048 
.008 

.054 

.079 

.137 
,111 
,038 

-.055 

-.I48 

-,079 
,014 
.013 
.018 
,057 

,092 
,010 

-.028 

-.018 
-.052 
-.051 

,007 
-.018 
-,cJ** 
-,112 
-,I41 
-1112 
-,I91 
-.04e 
-.022 
-.023 
-.011 
-,030 

,077 

,062 
-a010 
-.039 

,001 
-.032 
-.W, 
-.1*1 
-. 158 
-1200 
-,234 
-.a0 
-.287 
-.315 
-,I92 
-.033 

,003 
.013 

-a014 
,075 

,031 
-.017 
-.01-i 

.053 
,007 

-.07, 
-.1,3 
-.X8 
-.33(, 
-0371 
-.39a 
-.425 
-.445 
-.494 
-.145 
-.030 

,028 
-.005 

.105 - 

,015 
-.029 

-.m5 
-.039 

-.W5 
-.010 
-.085 

-.I54 

-.183 

-.025 
-.020 
-.013 
-.005 

-.ow 
-.046 

-.0X 
-.002 

-.1,6 
-. 160 
-I206 

-.282 

-.328 

-0044 
-.Oob 

.006 
,014 

-.033 
-.041 

,020 
.039 

-1299 
-.324 
-,358 

-.432 

-.4,0 

-.190 
-.059 

::z 

.014 
-.029 

-.047 
-.051 

,011 
.015 

-.045 

-.134 

-.1&? 

-.039 
-.019 
-.031 

,012 

,415 
.443 
.498 
,553 
,581 
,609 
,636 
.664 
,692 
,719 
.,,5 
,830 
,871 
.954 

D D 4Q a - 4' 

.055 

. lL6 

.277 
,353 
,367 
,387 
,415 
,443 
,498 
-653 
.5e* 
.609 
,636 
,664 
,492 
.,I9 
.775 
,830 
,871 
,954 

,080 
-*OOB 
-.038 
-.03, 
-.095 

-a094 
-.086 
-.017 
-.I313 

,031 
,052 

.031 
-.010 

.003 
-.003 

.I51 

.132 
e.41 

-.052 

-.143 

-.113 
-.009 
-.013 

.0.x? 

.Wb 
-.WtJ 
-.03.5 
-.005 

,017 

,144 
,051 
.w7 

.135 
,112 
,043 

-.042 

-.I34 

-. 113 

-.010 
,020 
.05, 

,029 
-.009 

,040 
,075 

.I51 

.llb 
,027 

-,w2 

-.170 

-.,x8 
.013 
,016 
.OZ9 

-.03.3 

.Ol, 

.021 

-.107 
-.163 
-.230 

-..a6 

-.334 

-.02, 

.038 

.020 

-.095 
-.047 

,019 
,026 
,059 

-.034 

.046 
,054 

-.24* 
-.3*4 
-.39, 

-.452 

-.500 

-.M0 

.025 

.032 

.055 

.I66 

.2,, 
,353 
.367 
,387 
,415 
,443 
,498 
,553 
,581 
,609 
,L36 
,644 
,692 
,719 
,775 
,830 
,871 
,954 

,034 
-.047 
-.056 
-.023 
-.ou 

-.212 
-.205 
-.099 
-.007 

,046 
.Ob9 

,038 
-.045 
-.05t 

,002 
.025 

-.lW 
-.I69 

,005 
-1004 

.071 

.044 

.017 

,084 
,142 

,276 
.219 
.120 

.025 

-.083 

-.176 
-.1*, 

.012 

.044 

:::: 
.0,4 

.I34 
,174 

,251 
.218 
.136 

,035 

-.I355 

-.1*1 
-.156 

.009 

.037 

.Wl 

,055 
,166 
,271 
,353 
.367 
.387 
,415 
,443 
,498 
.553 
,581 
,409 
.63b 
,664 
.692 
,719 
.775 
,830 
,871 
,954 

,206 
.03, ,100 
.OlO .067 

.060 

.061 .2,4 .242 

.233 .19, 
,130 .122 

,031 .039 

I 
-io81 -.W.3 

-.212 -.228 
-.152 
-.006 -.005 

,046 ,040 
.076 

I - 
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TABLE III.- Continued 

PRESSURE COPTIC-s FOB BODIES IN ‘Pm PRESENCE OF THE WING 

M = 0.9 

I Basic 
T ROW A ROY B mu c Rev D ROW E 

a = 120 

.055 
,166 
.277 
.353 
.367 
.3*7 
,415 
.443 
.49* 

i 

.553 
,581 
.60,9 
.qts 
.66'4 
.b9 
.71 
.77 1 
.*30 
.a731 
.954 

.01* 
-.W9 

.028 

.098 

-.w3 
-.119 
-.407 
-.4*9 
-.519 
-.539 
-.559 
-..503 
-.624 
-.*I, 
'.I370 
-.014 
-.w, 

.122 

,055 
.166 
.277 
.353 
,367 
,387 
.415 
,443 
.498 

r 
.553 
.5*1 
.609 
.636 
,664 
.692 
.719 
,775 
.*30 
.*71 
,954 

-.0*2 

.074 

.069 

-.349 
-.463 
-.521 

-.57* 

-.643 

-.30* 

-.01* 
.009 

-.0*3 
-.100 
-.0*5 
-.w7 

.0*3 

-.307 
-.2X 

-.0*7 
-.W2 

,087 

a = 200 

-.229 
-.2*4 
-.*2x 
-.0*1 
-.0x 

-.440 
-.390 
-.005 
-a246 
-.1ul 

.01* 

.055 
,043 

,131 
,203 

.3*2 
,322 
.216 

.115 

-.015 

-.*1* 
-.237 
-.124 

.017 

.062 
,070 

,196 
.296 

.55* 

.513 
,398 

l 271 

.095 

-.292 
-.451 
-.454 
-. 176 

I 

I .I43 

-.1*5 
-.282 
-.41.5 
-.305 

.031 

.*77 

.17, 

.14' 

.**: 

.*7< 

.35r 

.31t 

.2x 

.125 

,018 

-.*10 
-.*31 
-.177 

.010 
,090 

.451 

.331 

.320 

.409 

.4666 

.547 

.505 

.40* 

,285 

ELliptica 

ROW A ROY 3 RO” c ROW D RO” E ; 

,015 
-.011 

,021 

,109 
,041 

-.073 
-.203 
-.42* 
-. 446 
-.472 
-a506 
-.542 
-.%2 
-.&lo 
-.553 
-.o** 
-,013 
-.027 

.10* 

,000 
.OOl 
,071 

,135 
,025 

-. Ml 
-.333 
-.595 
-,69* 
-.577 
-.631 
-.61* 
-.a7 
-.646 
-.6,8 
-1327 
-.ob9 
~242 

,050 

-.053 
-.0*7 

,064 
,069 

-,392 
-.466 
-.470 

-.5t.4 

-..507 

-.31* 
-.I35 
-.04* 
-.010 

a = 120 

-.020 
-.09* .054 
-.0*7 .039 
-.02* 
-.051 .114 

,121 

I 
.386 .33* 
.229 

-.987 
-.017 

.097 
,079 

-.569 
-.8U 
-1694 

-.73* 

-.745 

-.552 
-1388 
-.13* 
-0140 

,124 

-&lb 
-1319 l- -*257 -.253 
-1206 -.243 
-.100 -.I55 

.019 .021 
,081 

a - 200 
I 

I 
-.224 
-.**3 .062 
-.2N .073 
-.094 
-.074 .181 

*zoo 

,578 
.526 
,401 

.275 

a** 
-.434 1 -.419 -.3M 
-.4*2 -.451 
-.2*1 -.493 
-.M0 -.*57 

,008 

,279 
.16, 
,143 

,350 
,306 
.*23 

,134 

,005 

-.*37 

-.19* 
,013 
.0*5 

,452 
.331 
.320 

,544 
.5OO 
,397 

.2*9 

,124 

-.I51 

-,3*4 
Y476 

.031 

- 
,055 
.16, 
.27; 
,35: 
. 36; 
.3*i 
.41! 
,442 
.49c 
.55? 
,581 
.609 
.636 
,664 
,692 
.719 
,775 
.830 
,871 
,954 - 

.055 
,166 
r277 
.353 
,367 
,387 
.415 
.443 
,498 
.553 
,581 
.609 
,636 
.664 
.692 
,719 
.775 
.*30 
.*71 
.954 
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!L?BIE III.- Cont,inuea 

PRESSURE com1cIEms FOR BODIFS IN TEE PRESENCE OF mE WIlxi 

M - 1.05 

I Basic 3 Elliptical 

z ROVA RmlB BmrC ROW 0 ROWE ROW A R0u B ROW c RO” D Row E T 

.I26 
.053 
,012 

-.02* 

-.004 
.012 

-.016 
-.05* 
-,090 
-.10* 
-.132 
-.165 
-.176 
-.099 
-.oEz, 
-.073 
-.050 

.076 

.092 
,032 

-.w* 

A.021 

-.004 
-.04* 
-.119 
-.172 
-.207 
-.2*2 
-.*44 
-.27* 
-.*72 
-.093 
-.063 
-.044 
-.024 

.002 

2% 
-*Oil 

.076 

-.007 
-.039 
-.*14 
~296 
-.332 
-.353 
-.373 
-.404 
-.426 
-.17c 
-*057 
-.o*o 
-.107 
-.042 

.1*i 
.054 .05; 
,010 .Ol( 

-T- -.02* -.o*c 
.014 .011 

,120 
.053 
.016 

-.015 
-,049 
-,129 
-,059 
-.040 
-.05* 
-,&3* 
-.10* 
-,I29 
-.lW 
-*I95 
-.092 
-, 104 
-.o*o 
-1120 

,076 

,056 
,011 

-.057 
-a051 

-.ot.* 
-.o*o 
-.057 

-.I23 

-.17* 

-.107 
-.100 
-*Ok31 
-.095 

.0*9 

.029 
-.009 

-.031 
-.059 
-,115 
-.109 
-.I43 
-1164 
-,195 
-.215 
-.240 
-.*63 
-,294 
-.10* 
-.0*1 
-.ObB 
-0094 

. 000 

,104 
,029 ,030 

-.013 -.004 
-.042 

'.O,b -1102 
-.043 

-a163 
-.133 
-.1m 

i 

-.*3* 

-.*79 
-.097 

-.117 -a134 
-.oe9 -,112 
-.073 -.099 
-6065 -.045 

-.0*7 

:0:: 
-.015 

.03* 
,045 

-.016 
-.I04 
-.*51 
-.*69 
-.*99 
-.327 
-1353 
-.$,I 
-*4*0 
-a204 
-.059 
-.073 
-.I56 
-.039 

,001 
-.040 

-.013 
.O,b 

-.*23 
-.26ll 
-.*** 

-.359 

-.396 

-.1e7 
-*0*4 
-.091 
-.I07 

L = 00 

x 
,057 
.015 

-.04* 
-.ooa 
-.040 

-.091 

-.15* 

-,10* 

-,105 

-% 

-zE 
. lb6 
.277 
,353 
.367 
.3*, 
,415 
,443 
.498 
,553 

:::: 
.‘36 
.664 
,692 
.719 
,775 
,830 
.*71 
,954 

7zz 
.l‘b 
.277 
,353 
.367 
.3*7 
,415 
,443 
.49* 
,553 
,581 
,609 
,636 
,664 
,692 
,719 
,775 
.*30 
,871 
,954 

I 1 
,055 
.166 
,277 
.353 
.367 
.3*7 
.415 
.443 
.49* 
.!353 

:,":i 
.636 
.664 
.692 
.719 
.775 
,830 
..571 
.?54 

.27+ 

.35 

.36 t 

.3* 

.41 i! 

.443 

.49* 

2;: 
.609 
.636 
,664 

:% 
,775 
.*30 
.*71 
.954 

:2: 
.277 
.353 
.367 
.3*7 
.415 
.443 
.49* 
,553 
.5*1 
,609 
.636 
.b64 
,692 
.719 
.775 
.*30 
,871 
l 954 

-zi 
.046 
,010 

-.03* 
-.095 

.055 
,012 

-.039 
-a69 

-.o** 
.011 

-.040 

-.097 

-.164 

-.125 
-.095 
-.loL 
-.077 

,004 rmx 
,008 .OOI 

-.048 -.03I 

-.10* -.101 

I -.1*3 -.157 

-.0*7 -.0*1 
-.073 -.07c 
-.083 -.0*3 
-.030 -1040 

,042 

rOO5 
-,017 
-.069 

-.115 

-.173 
-.07* 

-.101 -.092 

-.063 -.m35 
-.037 -.031 

,048 

-1078 
-,1** 
-.lO? 
-.I05 
-.071 

,056 

a = 40 

,116. 
.035 

-.OlO -.005 
-1043 

-*033 -.042 
-r004 

-.o** 
-.1*7 
-.191 

I 

-.*3* 

-.*90 
-r093 

-.10e -.098 

-.042 -.067 
-.014 -.010 

-.03* 

s 3 80 

.nl 
.0*5 
.041 

,150 
.145 
,086 

,013 

-0074 

-,I41 

-.099 
-.011 
-.030 

a = 40 

.062 
423 

-.01* 
-.070 

,163 
.lb5 
,084 

.w5 

-.cl93 

-.141 
-.113 
-.100 
-.058 

.173 
,087 
.03* 

-.OOl 
,039 

.156 
,145 
r087 

.003 

-.0*4 

-.I15 
-.091 
-.07* 
-.01* 
-.04* 

.*35 

.I32 

.079 

.1*9 
,202 

,300 
,271 
.195 

,099 

,009 

-,141 
-.144 
-,I37 
-.067 
-.119 

,069 
,024 

-.02* 
.026 

.167 
,150 
.073 

-.005 

-.112 

-.105 
-.0.97 
-.07* 
-.I309 

,072 
,023 

.0*3 
,171 

,325 
.27* 
.1*0 

.0*9 

-.01* 

-.1*5 
-.143 
-.1*2 
-.05* 

,055 
.166 
,277 
,353 
.367 
.3*7 
,415 
,443 
,498 
,553 
,581 
,609 
,636 
,664 
.692 
,719 
,775 
.*m 
.*-I1 
,954 

a E 80 

,069 
-.on 

-.036 -.047 -T- -.065 
.068 ,044 
.097 

,071 
-.013 
-a054 
-.090 
-,1** 

-. 180 
-.15* 
-*12* 
-.I19 
-.07* 
-.o** 

.067 
,013 

-.005 
.07* 

,323 
.284 
,185 

,090 

-.014 

-.I63 
-.153 
-.130 
-.099 

,239 
,130 
,071 

,288 
,251 
,178 

,100 

0002 

-al?* 

-.133 
-.1*2 
-.10* 
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-l!ABIE III.- Continued 

PREssw.E c0mF1clmws FOR BODIES IN THE PRESENCE OF ‘nm WIW 

M = 1.05 

%61C 

: RO” A RO” B ROW c RO” D ROW E 

ElliptiC31 

ROY A ROW 3 RO" c RO" D ROW E f 

a = 120 a = 120 

.300 ,036 

.I85 ,006 

.133 -.017 

,258 
.313 

.404 

.370 
,285 

.183 

.086 

-.135 
-.lW 
-.*17 
-.159 
-,197 

,157 
.099 

-,00.5 
-,131 
-.34* 
-.368 
-.394 
-.427 
-.461 
-,478 
-.524 
-.523 
-a080 
-,1*3 
-,21* 
-.109 

,008 
-.083 
-.I09 

,037 
,072 

-.255 
-.187 

-.187 
-.005 
-.I44 

,010 
-.083 
-,117 

,013 
-.OlO 

-,268 
-.207 
-.196 
-.1*4 
-,13* 
-,14* 

,070 
.016 

.150 

.160 

.431 ,393 
,386 ,346 
.277 ,268 

.I78 

,048 

-.*oo 
-.*07 
-.213 
-.I84 

,066 

-.168 

-,*12 
~268 
-.*04 

.055 

.166 

.*77 

.353 

.367 

.3*7 

.415 

.443 

.498 
,553 
.5*1 
.609 
,636 
.664 
.692 
.719 
,775 
,830 
,871 

e 

-,048 

.I25 

.12* 

-,264 
-.379 
-.435 

-.492 

-.557 

-,*65 

-.117 
-.107 

,070 
,027 

,168 
,247 

,431 
,374 
.271 

,174 

.053 

-.1** 
-,200 
-.205 
-.llO 

- 

i 

! 

-.038 
-.o** 

,112 
.1*2 

-.312 
-.390 
-,395 

-.4*3 

-,520 

-,263 
-,130 
-.I37 
-,I59 I 

,047 
,008 
.003 

,153 

-.006 
-.042 
-.325 
-.401 
-.432 
-.454 
-.474 
-.517 
-.536 
-&lb 
-.099 
-*1*4 
-.142 
-.094 

a = 200 a - 200 

.055 
,166 
.*77 
,353 
,367 
,387 
,415 
,443 
.498 
,553 
.5*1 

-.1*7 
-.263 
-,198 
-.037 
-0017 

.055 

.166 

.*77 
,353 
.367 
,387 
.415 
.443 
.498 
.553 
.581 
,609 
.636 
.664 
,692 
.719 
.775 
.830 
.871 
.954 

.015 

,107 

.150 

-.013 
-.193 
-.521 
-.*3* 
-.*17 
-.614 
-.603 
-.599 
-.599 
-.65* 
-.269 
-.l?O 
-.*o* 
-.*** 

-.197 
-.276 
-.*04 
-,029 

,019 

-.388 
-,325 

-.316 
-.2*1 
-.203 

,073 
,095 

,236 
.337 

,597 
,555 
,444 

,323 

.15* 

-.229 
-.379 
-,43* 
-.*44 

,472 ,026 
,341 ,013 
.342 ,110 

.443 
,503 

,586 
.548 
,456 

,338 

.*o* 

-.054 
-.*10 
-.351 
-,3*2 
-.263 

,193 
,090 

-.0*7 
-1254 
-1508 
-rb08 
-.524 
-,578 
-,564 
-0569 
-.569 
-1568 
-.*71 
-.167 
-,345 
-,215 

-,0-/o 
.01* 

.076 
,099 

,473 
,343 
,344 

.151 

.138 
,223 
.*44 

-.476 ,619 ,587 
-,710 ,570 .543 
-.*** ,450 ,449 

-.**7 ,330 0343 

-.652 ,156 .189 

-,475 
-.326 
-.190 
-.219 

-.370 
-,343 
-.41* 
-.309 
-.2*3 
-.204 

-.246 
-.379 
-*445 
-.353 

-.074 

-,316 
-.430 
-,*** 

,013 

,147 
.1*9 

-.434 
-.688 
-.659 

-.681 

-.716 

-.495 

-.172 
-.185 

,609 
,636 
,664 
,692 
,719 
,775 
,830 
.*71 
,954 
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Basic ElliptiCal 

lb” A ROVB ROY c RouD ROVE i! ? I ROWA ROVB 

(L 

,097 
,024 

-.001 
,029 

-.003 

-.Ol* 
-.026 
-a117 
-a061 

,001 
-.010 
-a034 
-.053 
-.on 
-.096 
-.13* 
-.120 
-.050 
-.055 
-a104 
-.019 

-.04e 
-.04* 

-.055 
-.010 
-.006 

-.065 

-.I11 

-.077 
-.056 
-.053 
-*on 

,072 
a005 

-.017 

-.o*o 
-r037 
-.I07 
-.0*5 
-,119 
-.113 
-.139 
-.159 
-0179 
-.193 
'.230 
-.139 
-.0*7 
-.043 
-a089 
-.0*4 

.034 
-a013 
-.0*4 

-.0*4 
-.051 
-.*a9 
-6058 
-,192 
-.*04 
-.*20 
-.250 
-.*72 
-.2*3 
-a21 
-a*** 
-.012 
-,037 
-,119 
-a023 

,008 
-.0*1 

-.064 
-.044 

-.137 
-.109 
-.114 

-.171 

-.*07 

-.077 
-.043 
-1047 
-.070 

-.0*3 
=.04(, 

=.074 
-.049 

-,1*2 
-.*12 
-.216 

-.*73 

-.305 

-.14* 
-.052 
-.057 
-.070 

@. - 00 00 

,099 
.o*o 

-.002 
-1026 
-.040 

-.067 
-.057 

-.069 

-.029 

.024 
-.oo* 

.llO 
,026 
1001 

-.035 -.054 
,016 ,000 

-.003 -.oo* 

-.050 -.049 

-.097 -.0*7 

-.097 
-.051 
-0069 
-.062 

-.1** 

-.068 
-.065 
-.05* 

-z 
.16( 
.Z?i 
.35I 
,361 
,381 
.415 
,443 

.055 

.166 

.*77 

.353 
,367 
.3*7 
.415 
.443 
.49* 
.553 
.5*1 
.609 
.636 
.664 
.692 
,719 
.775 
..930 
.871 
.954 

.lOO 

.030 
-.oo* 

-.039 

.006 

.031 
-.024 
-.047 
-.069 
-.094 
-.115 
-.13* 
-.117 
-.03* 
-.ObZ 
-.037 

,002 

.O?l 
,008 

-.017 

-co42 

-.03* 
-.OBb 
-.127 
-.157 
-.175 
-.196 
-.*10 
-.*33 
-.135 
-.01* 

::g; 
-.004 

,029 
-.ooo 

,112 
,030 
.oo* 

-.030 
,008 

=.021 
.oo* 

.oo* 
,018 

-.01* 

-.005 
.012 

-.008 

-.Ob* -.061 

-.1*0 -.10i 

-.0-/o 
-.037 
-.054 
-.Olb 

-.107 
-.o*, 
-.05.5 
-.**I. 
-.041 

,051 
.014 

,156 
,070 
.030 

-.019 
.012 

.OlO 

.o** 

.I23 .0*2 
,176 .177 
.113 ,125 

,058 .063 

-.021 ,005 

-.067 
-.o** 
-.066 
-.0*4 

-.092 
-.059 
-.079 
-.0*7 
-.065 

.096 
,016 

-.002 
-.030 
-.o*e -.035 

.014 

.003 
-.001 
-.029 

-.076 

-.1*9 

-.077 

-.050 
-.0x9 

**se 
,553 
,581 
.60' 
,631 
.66, 
.69; 
,711 
.??! 
,831 
.a71 
.95d 

- 

,443 
,498 
.553 
.5*1 
.609 
,636 
,664 
,692 
,719 
.775 
,830 
,871 
.954 

-.071 
-*084 
-.070 
-.069 
-.052 
-a041 

- 
.055: 
,166 
.*77 
,353 
.367 
.3*7 
.415 
.443 
.49* 
1553 
,581 
,609 
,636 
,664 
,692 
,719 
,775 
,830 
,871 
1954 

a -4 -.0*1 
-.053 

1 -.oo* 

-.0*5 
-.103 
'.I43 

,090 
,007 

-.014 
-.037 
-.077 

.157 

.Ob? 

.030 
,047 
,014 

-.015 
-.053 

.086 
,191 
,129 

I 

,000 
,176 
.1*9 

,076 

.012 

-.107 

-.0*5 
-.085 
-.075 

-.1*9 

-.236 

-.079 

-.042 
-.o** 

.071 1 
-.007 

-.092 
-.080 
-.0.31 
-.073 

-.ooo 
-.07* 
-.**I. 
-.073 
-.05, 
-.05* 

,055 
,166 
,277 
,353 
.3‘7 
,387 
,415 
.443 
,498 
,553 
.5*1 
,609 
,636 
.6L4 
,692 
,719 
,775 
.*30 
,871 
,954 

,055 
,166 
,277 
,353 
,367 
1387 
,415 
,443 
49* 
553 
581 
609 
636 
664 

,692 
,719 
,775 
,830 
1871 
,954 - 

.03* 
-.010 
-.025 

-.052 

-.010 
.001 

-.I63 
-.232 
-.261 
-.2fl4 
-.*94 
-.31* 
-.330 
-.269 
-.Olb 
-.049 
-.069 

.OlO 

,054 
,014 

-.035 
.007 

,321 
,302 
.**9 

,155 

.057 

-.095 
-.09* 
-.107 
-.033 

.213 
,116 
.072 

.013 
,047 

.*97 

.303 
l *44 

,165 

.o** 

-.057 
-.0*3 
-.126 
-.061 
-.071 

:::: 
,069 

.*7* 
,294 
,241 

,173 

,081 

-.077 

-.123 
-. 136 
-.086 

,043 
-.035 

-.04* -0058 
-.093 

-.069 -.104 
=.030 

-.142 
-.210 
-.259 

I 
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ROY A RO” B Rc”d c BOWD ROWE ?i 
1 

a = 120 a = 120 

-.014 
-.104 

---I- 

-.073 -.122 
-.15* 

-.O?l -.169 
.040 

-.I83 
-.296 
-.360 

-,401 

-.465 

I 

-al*6 
-.1*1 -.I15 

3;; -:I% 1 
a = 16.60 

.055 

I 

-.135 
.lbl 

-.a41 
-.41x 
=.457 

-.502 

I 

I 
I -.121 

-.229 
-.115 -.262 

-.**o 

-.549 
-1252 

-.296 -.13* 

2; I:::: 1 

,279 
,170 
,111 

,428 
,406 
.344 

,265 

.166 

-.046 

-.136 
-,212 
-.120 

.453 
,313 
.23* 

,657 
.627 
,541 

.443 

,303 

.059 

-.1*3 
-.305 
-.126 

I 

I 

,056 
.Oll 

-.035 
,012 

,470 
,427 
,335 

.248 

,148 

-.I13 
-.130 
-.136 
-.065 

,058 
-.ooo 

-.059 
.269 

,602 
,567 
,461 

,364 

.232 

-a114 
-.I*? 
-.I64 
-.067 

I 

I 

.28l 

.171 

.llf 

.05! 

.09L 

,436 
.4*4 
.354 

,261 

.177 

-.019 
-.104 
-.138 
-.136 

- 

,010 
-.020 
-.021 

-.036 
-.034 

,031 
-.040 
-,245 
-.269 
-,299 
-.324 
-.349 
-.365 
-r400 
-.422 

.013 
-.053 
-8138 
-.075 

.3*2 -,009 
,252 =.04* 
.1*9 -.055 

,282 
,223 
,052 

-.107 
-.368 
-.471 
-.380 
-,437 
-.441 
-a435 
-.440 
-r427 
-.lb* 

,016 
-.1*1 
-.098 

I 

I 

-.04* 

-.008 
,041 

-.237 
-,306 
-.335 
-.349 
-.367 
-.!a0 
-.416 
-.446 

.Olb 
-.071 
-.05* 

* 

-.OOb 

-.o*s 

.161 

-.**a 
.OlO 

-.327 
-.3*0 
-.444 
-.44* 
-.456 
-.4*9 
-.510 
-.55* 
-.006 
-.049 
-.094 

,059 

- 

.05! 

.16, 

.*7: 

.35: 

.36: 
*3*i 

.41! 
,442 
.49t 
,551 
,581 
.‘O! 
.6% 
l 6‘4 
,69i 
,715 
,775 
*BBC 
,871 
,954 - 

,055 
,166 
.277 
,353 
.367 
.3*7 
.415 
.443 
,498 
.5*3 
.5*1 
,609 
.636 
,664 
.692 
,719 
.775 
,830 
,*71 
,954 

-.ObO 
-.070 

-.090 
0003 

-,219 
-.303 
-.310 

-1380 

-.411 

-,1*9 
-.064 
-.075 
-.105 

.055 

.I66 
,277 
,353 
.367 
.3*7 
.4L5 
.443 
.49* 
.553 
.5*1 
.609 
,636 
,664 
.692 
,719 
,775 
.830 
.871 

- 

.055 

.166 

.277 

.353 
,367 
.387 
.415 
.443 
.498 
,553 
,581 
.609 
1636 
.664 
,692 
.719 
.775 
.830 
,871 
.954 

-.012 
-. 100 ,060 
-.120 .009 
-.153 
-a175 -.030 

-.073 

I .4.62 
,426 
.337 

I .251 

.144 
-. 188 
-.132 -.135 

i 

-.12* -.I39 
-.117 -,143 
-.071 -.135 
-.0*1 

a = 200 

,122 
.373 

.579 

.556 
,479 

.379 

.275 

,045 
-.084 
-,159 
-.145 
-.145 

-,133 
=.141 

.184 
,222 

-.3*7 
-.571 
-a506 

-.536 

-.514 

-.340 
-.205 
-.052 
-.071 

-a210 
-.327 ,057 
-.34* -.014 

,038 
,045 ,172 

.273 

.695 

.647 
,538 
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TABlEI 

PRESSURE c0m1cmm FOR BRSIC sol% GLCNE 

M = 0.80 M - 0.90 

Basic body alone 

i ROW A RO" B RW c Row D ROW E 

Bad? b0a.y alone 

ROWA RO” B RO” c R.3” D ROWE i 

1 
,070 
,002 

-.026 

.oo* 
-.063 

-*054 

-.042 

-.03* 

-.050 
-.014 
-,027 

,010 

-.061 
-.0*3 
-.035 
-1045 
-.047 
-.041 
-.050 
-.055 
-.047 
-.05* 
-,054 
-.031 
-.025 
-,014 

,051 

.116 ,041 

.041 -.019 
,004 -.039 

.0*3 
-*045 

-.054 

-.049 

-,041 

-.030 

-.061 
-,020 
-.03* 

,008 

-.05L 
-.027 
-.037 
-.045 
-*044 
-.037 
-.042 
-,042 
~036 
-1039 
-.039 
-.0*9 
-.007 

,001 

,060 

.173 ,011 

.OIb -a034 

.042 -.a47 

,050 
-.0*5 

-.039 

-.033 

-,023 

-.017 

-.014 
-.037 

,019 

-.ObO 
-.02* 
-1040 
-.045 
-.040 
=.0*7 
-,039 
-9042 

1:;;; 
-,039 
-*oas 
-.01* 

,024 

,082 

,055 
.164 
.277 
.353 
,367 
,387 
.415 
,443 
l 49* 
.553 
,581 
,609 
.636 
,664 
.692 
,719 
.775 
.*30 
.*71 
.954 

24 

.OI 

.35 

.36 3 

.3*7 
,415 
.443 
,498 
.553 
,581 
.609 
.636 
.664 
.692 
.719 
.775 
.*30 
,871 
.954 

- 
,055 
.166 
.277 
,353 
.367 
.3*7 
.415 
,443 
.49* 
,553 
.5*1 
.*09 
.63b 
.M4 
.6,2 
l 719 
,775 
.*30 
.*71 
,954 - 

.059 
,011 

-1022 

-.051 
-.0*2 
-.034 
-.041 
-.045 
-.037 
-.045 
-.050 
-.043 
-.047 
-.04* 
-.044 
-.0*3 
-.oo* 

.04* 

.031 
-.o*, 
-.037 

-.051 
-.026 
-.036 
-.041 
-.039 
-.03, 
-.03* 
-.03* 
-.032 
-.034 
-.035 

I::;,' 
.004 

.05* 

.oo* 
-.033 
-.043 

1:::: 
-.03* 
-.o*o 
-.037 
-.022 
-.032 
-.03* 
V026 
-.031 
-.036 
-.0*5 
-.012 

,030 

.07* 

,064 
-.003 
-1025 
~036 
-.061 
-.022 

.0*3 
,012 

-.022 

,003 
-a067 

-.076 

-.061 

-.052 

-r037 

~062 
-,019 
-.034 

,002 

,126 
.045 
.002 

.02* 
-.050 

-.05* 

-.055 

-,04* 

-.035 

-,Ob? 
-.021 
-.043 

.oo* 

1 

I 

! 
2:: ,039 
.054 

-.030 

-.044 

-r039 

-.033 

-.0*3 

-.Obl 
-,Ol. 
-.045 

.01* 

-.009 
-.026 

-.051 
-.01* 

-.042 I -.040 -.03* 
-.047 -.033 -.03* 
-.043 -.035 -,039 

-.045 -.040 

-.041 

-.040 
-.Ol? 
-.002 

.004 

-.035 
-.o** 
-so19 
-.0*3 
-.0*5 
-.OOb 

,049 

-.036 

-.030 

-.037 
-.013 
-.014 
-.a04 

a = 40 

,062 
-1017 
-.03* 
-.051 
-.074 
-.041 

.019 
-.012 

-.033 
-.013 

-.046 
-.a49 
-.044 

-0053 
-.044 
-.049 

-.03* 
-.029 
-.036 

-.041 -.053 -.03* 

-.039 

-.033 
-.Oll 
-.OOl 

.012 

-.049 
-.059 
-.030 
-.027 
-.024 
-.01* 

,044 

-.033 

-.042 
-.017 
-.0*2 

,019 

0 

-*005 
-.031 

-,061 
-,01* 

-a050 

r;,"b' 

-,04* 

-.04* 

-.047 
-a021 
-.Oll 
-a001 

-.026 
-.047 

-.Ob* 
-.oao 

-.051 
-.053 
-a049 

-.047 

-.045 

-.039 
-.015 
-.007 

,009 

.O,I 
,166 
.277 
.3,3 
,367 
.3*7 
,415 
,443 
.49* 
.553 
.5*1 
,609 
.636 
.6‘4 

-.042 

-.042 -.035 
-.057 
-.0*9 -.045 1 -.o** -.017 
-.023 -.**I. 
-.013 -.oo* 

,049 

a - 40 

,007 
-.Obl 
-.0*1 
-ao*2 
-a119 
-1090 

-.09* 
-.**I 
-.o** 

-.093 

-.090 
-.0*4 
-.0&z 
-1056 
-1043 
-.026 

.045 

.O?l 
-*015 ,021 
-.041 -.014 -T- -.05* 
-.0*4 -.037 
-*041 -.010 

-,063 
-.06* 

-.074 
-.oo* 

-.064 
-.059 
-.OH 

-.034 
-,015 
-.OOb 

.oo* 

-.03‘ 
-431 
-.042 

.o** 
-.011 

-.037 
-.034 

-.047 
-.050 
-.053 

-.049 

-.054 

-.W0 
-.032 
-*045 

,021 

-.ObO 
-.070 

-r090 
-,005 

~069 
-.064 
-.059 

-,055 

-*OS0 

-.041 
-1020 
-,012 

,006 

,019 
-.059 
-ro*4 
-.076 

,025 
-.O 15 

-.047 
-1033 

-.047 
-.052 
-.057 

-.ObO 

-.oa 

-a072 
-.03. 
-.05* 

.023 

-. 134 
-.093 

-. 106 
-.090 
-.091 

-*lOO 

-.097 
-.09. __. 
-.069 
-1062 
-.049 
-.03* 

.043 
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TABLE Iv.- Cont.i”ued 

PRESSWE COEFFIC-s FOR BASIC BODY ALONE 

M = 0.50 M = 0.80 

Basic body alone 

; ROW A ROW B ROW c Rob-D ROWE 

Basic boqV alone 

ROYA RmiB lb” c Row D Rev E ; 
a = 120 a = 120 

,055 
. 1“ 
,277 
.353 
.367 
,387 
,415 
.443 
.498 
.553 
.5* 
.60 a 
.636 
.664 
.A92 
,719 
.775 
.*30 
.*71 
.954 

1.098 
-.094 

-.o** 
-.039 

=.064 
-.130 
-.I46 
-.157 
-.1*0 
-.I59 

.019 
-.019 

.*14 -,019 

.132 -.044 

.0*1 -.047 

-.052 .0*5 
-.03* .014 

-.o*o -.I57 -.072 
-.075 -.*33 -.055 
-.O?O -.141 -.063 

.ooo 

-.OOb 

-.064 -.142 -.069 -.005 

-.05* 

-.050 
-.027 
-.007 
-.007 

-.I34 
-.123 
-.093 
-.0*5 
-.OAA 
-.047 

.032 

-.071 

-.07* 
-.049 
-.063 

.022 

.003 

-.039 
.oo* 

-.024 
,023 

-.027 
-.045 
-.043 

-.054 
-.021 
-.031 
-.035 
-.032 
-.023 
-.036 
-.040 
-.02* 
-.034 
-.045 
- .OQO 
-.014 

.021 

.O?l 

-.095 
-.097. 

.0*4 
-.019 

-,093 
-.042 

-.ObO 
-. 121 
-. 150 
-.lA2 
-.190 
-. 1‘3 

-.053 
-.033 

-.0*5 -. 1‘3 -.07. 
-.om -.135 VOW 
-.077 -.147 -.Ob* 

-.070 -*I47 

-,063 

-.055 
-.031 
-.013 
-.OlO 

-,13* 
-.131 
-.09* 
-.0*4 
~067 
-.04, 

.034 

-.0x 

-.ow 

-.08‘ 
-.051 
-.0&a 

,033 

-.ObO 
-,025 
-.032 
-.03‘ 
-.033 
-.026 
-.041 
-,043 
-.031 
-.037 
-.050 
-.031 
-.OlO 

,016 

.o*o 

.3*0 -.059 

.255 -.O?O 

.191 -.o*o 

.I79 

.107 

.o*o 

.073 

.0?2 

.071 

,022 
.057 
.o** 
.07‘ 

-.I10 
-.0*4 
-.o?A 
-.073 
-.0‘4 
-.052 
-a077 
-.073 
-.054 
~063 
-.0*3 
-,0‘3 
-*O4‘ 
-.019 

,040 

,241 
,130 
,012 

,090 
.012 

-.001 

-.OlZ 

-.010 

-.001 

-.049 
.ooo 

-*o-30 
.023 

.055 

.1“ 

.277 
.313 
.367 
.3" 
.415 
.443 
l 49* 
,553 
.5.1 
.A09 
.‘3‘ 
.AA4 
,692 
.?I9 
l 775 
.*30 
.*71 
.954 

,055 
.lAb 
.*77 
.3s3 
,367 
.,.I 
.415 
.441 
.49* 
.513 
.Ml 
.A09 
.A36 
,‘A4 
.A92 
.719 
,775 
,830 
,*71 
,954 

-.295 
-.357 
-.34* 
-.34(, 
-.,A6 
=.354 

I 
-.0*1 
-.0‘3 

-.099 
-.I15 

-.074 
-.1** 
-.133 

-.129 

-.134 

-.I39 
-.10* 
-.125 
-.003 

a = 200 a = 200 

-. 1.3 
-.157 

-.15* 
-.0*3 

-.155 -a23 
-.141 -.2*6 
-.130 -.285 

-.127 -.*75 

-.112 

-.09* 
-.OTl 
-.044 
-.036 

-.*57 
-.241 
-.1*0 
-.14* 
-*lo‘ 
-.072 

,013 

-.2-r* 
-.3b2 
-.3‘0 
-.3Cl 
-e377 
-.%A 

-.Oll 
-.05* 

,399 
.2‘1 
.1q* 

-.101 
-.09* .llO 

-.313 -.146 
-.2A9 -,11* 
-.*YS -.1** 

.o** 

.013 

-.262 -.I34 ,015 

-,*37 
-.223 
-.I61 
-.121 
-.091 
-.057 

.o** 

-a136 ,067 

-.144 ,010 
-.102 ,054 
-.121 .022 

,023 ,072 

=.lA4 
-.l“ 

-. 1‘8 
-.0*7 

-.157 
-.14‘ 
-.13* 

-.1*3 

-.114 

-.103 
-eon 
-.04* 
-.035 
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wm Iv.- Cont.inued 

PRESSURE CL7mFICIElfrS FOR BRBIC BODY ILONE 

x = 0.94 

BaOiE body alone 

H = 0.93 

msic body alone 3 5 
I Row A RO” B ROY c ROY D Row 2 Row.4 ROHB ROW c RO” D ?! ROWE 1 

a = 00 (L 5 00 

,091 
,002 

-.03‘ 
-.063 
-.llO 
-.017 

,008 
=.035 

.ow 
,015 

-.031 

-.059 
-.015 

.003 
-.071 

-.054 -.059 -.05* 
-.05‘ -a047 -.04‘ 
-.059 -.055 -.05‘ 

-.0*4 

-.O?A 

-.0‘3 -.OAl -.072 

-.056 
-.075 
-.049 
-1034 
-.03* 
-*01* 

,054 

-.047 -a051 

-.OAA -.0*4 
-.o** -.02‘ 
-.031 -,047 
-.01* -.003 

TE 
.lAL 
.277 
.353 
.367 
,387 
.415 
.443 
.49* 
.5,3 
.5*1 
,609 
,636 
.AA4 
,692 
,719 
,775 
.*30 
.*71 
0954 

.0*3 
*004 

-.02* 
-1047 
-.07* 
=.0*1 

-.049 
-.039 
-.044 

-.049 

-6044 
-.059 
-0030 
-1027 
-*024 
-1011 

,053 

,079 
.009 

-.024 

-.0‘3 
-.015 
-.030 
-.045 
-.045 
-.040 
-.04* 
-.055 
-.047 
-.054 
-.057 
-.04* 
-.022 
-.Olb 

.057 

.04‘ 
-.017 
-1044 

-.063 
-.02‘ 
-.037 
-.051 
-.047 
-.044 
-.047 
-.049 
-.042 
-.045 
-.046 
-.036 
-,010 
-.004 

,060 

.055 
,166 
,277 
.353 
.367 
.3*7 
.415 
.443 
,498 
.553 
.5*1 
.A09 
.A36 
.A‘4 
.692 
.,I9 
,775 
,830 
.*71 
-954 

5 
.* 7 
.3 3 

F 
.3 7 
.3 7 
,415 
,443 
,498 
,553 
.5*1 
,609 
,636 
,664 
,692 
,719 
,775 
,*30 
,171 

,954 
- 

.055 
,166 
r277 
.3s3 
.367 
.3*7 
.415 
,443 
.490 

:::: 
,609 
*A,‘ 
.A64 
,192 
,719 
,775 
,830 
,*71 
,954 

,000 
-.029 

-.0‘5 
-.015 

-.045 
-.04* 
-.04* 

-.04* 

-.049 

.011 
-.025 

-.042 
-.OlA 

-.044 
-.03* 
-,044 

-.045 

-.03‘ 

-.047 
-.017 
-.o** 
-.007 

.092 .0*9 
,016 .009 

-.021 -6033 

.oo* 
-.Ob? 

-.064 

-.039 

-,064 
-.020 
-.036 

l 003 

-.09‘ 
-.OlO 
-,02* 
-.053 
-a053 
-,051 
-*05* 
-10.6 
-,05‘ 
-.0*3 
-.0‘8 
-rob3 
-.Otb 
-.o** 

,059 

,051 
-.015 
-,049 

-.o** 
-.024 
1:;;; 
-r053 
-,051 
-.054 
-*05* 
-a050 
-.053 
-.057 
-.047 
-.014 
-.Oll 

,016 

,002 
-*03. 

-1091 
-.009 

-.ObO 

-.059 

-so65 
-a024 
-,029 
-.004 

-.0*3 
-*OS* 

-,lOl 
-.025 

-.OAl 
-10.3 
-,063 

-.062 

-.05* 

=.059 
-.OZl 
-.OZl 

,004 

-.04* 
-.019 
-.015 

.002 

a = 4O 

-.027 
-.051 

-.075 
-.031 

,077 
-.Ol, 
-.044 
-0062 
-.094 
-.042 

-.056 =a064 
-.056 -a053 
-.05‘ -.062 

-.054 -.**A 

-.051 

-.045 
-.01* 
-.013 

,006 

-.05* 
-.074 
-1043 
-.032 
-6036 
-.023 

,046 

,029 
-.055 

-.OAl 

=.061 

-.056 

-.077 
-.025 
-.050 

.004 

l 3.3 

.04e 

-.oo, 

.030 

VOb4 

-.OAl 

.055 
,166 
r277 
,353 
,367 
l 5*7 
.415 
.443 
,498 
,553 
l 5*1 
.A09 
,636 
.A‘4 
,692 
,719 
,775 
.*30 
.I71 
,954 

,055 
.lAA 
.*77 
,353 
.367 
.3*7 
.4*5 
.443 
.49* 
,553 
.5*1 
.609 
,636 
.AA4 
.‘92 
.719 
,775 
.*30 
,871 
,954 

.023 
-.01* 

.014 
-.031 
-.049 

-.064 
-.02‘ 
-.041 
-.049 
-.041 
-.030 
-.040 
-.045 
-.031 
-.037 

1:;;: 

-2% 

.o** 

-.059 
-.075 

-.O*b 
-.ooe 

,024 
-.059 
-.0*7 
-.07* 
-.14* 
-.095 

-.075 -.113 
-.O?O -.094 
-.064 -.lOl 

-.062 =.105 

-.05* 

-.049 
-.025 
-.017 

.003 

-a101 
-.10x 
-1074 
-.065 
=*05s 
-.035 

.044 

,026 
-.031 
-.05* 

-.0*9 
-a020 
=.039 
=.0‘2 
-.047 
-a040 
-1052 
-.05‘ 
-,041 
-.04e 
-.059 
-.047 
-.015 

,009 

,004 

.02* 
-.021 

,200 
,091 
,033 

-.054 .05‘ 
-.040 -.*A3 

-.046 
-.070 
-.070 

-.07* 

-.074 

=.104 
-..J45 
-.OAA 

.036 

-.04l3 

-.057 

-.053 

-.037 

-.102 
-.030 
-.057 

.01* 

.1*9 
,026 .0*9 

-.OlA .037 

-.052 .054 
-.030 -.036 

-.04* -.04* 

I$:; -.047 

-.ObA -.042 

-.065 -.02* 

-.o*o -.O?A 
-.040 -.023 
-.057 -.051 

.027 ,016 

- - 
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!rABLE Iv.- Continued 

PRESSURE COmFIC~S FOB BASIC BODY mN8 

M = 0.94 

BBSIC hay alone 

a ROWA ROW B RO” c lb” D RO” E 

M = 0.93 

Basic body alone E ROWA ROW B RO” c Row D ROW E ; 
a = 120 a = I.20 

-1091 
-.109 -,155 

-*177 
-.ZPO 
-a183 

,025 
-.o*: 

-,129 
-.046 

-.054 
-.04e 

-.105 -*lb4 -.071 
-,I00 -.I55 -.oee 
-.096 -1159 -.O?O 

-.088 

-.079 

-.07e 
-.03* 
-.029 
-.0*2 

-.177 -.099 -.036 

-.I42 
-.I58 
-.I28 
-.081 
-.084 
-.057 

,037 

-.089 

-.1*7 
-.058 
-.078 

,057 

,055 
.I‘6 
,277 
,353 
.367 
.3*7 

-.013 
-.044 
-.051 

-.o** 
-.o** 
-.035 
-.042 
-*037 
-.032 
-.04* 
-.049 
-.036 
-.043 
-*057 

:.037 
-.014 

,010 

.o*o 

-.050 
-.069 
-.081 

-.I16 
-.11* 
-*07* 
-.071 
~065 
-.062 
-.o** 
-.078 
PO66 
-.071 
-.094 
-.068 
-*047 
-.021 

,045 

.055 
,166 
.*77 
,353 
.367 
.387 
,415 
,443 
,498 
.553 
.581 
.6P9 
.*a* 
.b 4 
.b 2 

"n .7 9 
.7q5 
.830 
.871 
.954 - 

-.096 
-.102 

-.I00 
-.045 

-.043 
-.I28 
-.154 
-.168 
-.210 
-.168 

-.093 -1169 
-.088 -.137 
-.0*4 -.155 

-.077 -.156 

-.071 

-.062 
-.035 
-,020 
-.016 

-al44 
-.142 
-.105 
-1085 
-.074 
-a054 

,032 

.024 
-,022 

-,058 
-.036 

-.075 
-.060 
-.075 

-.0*5 

-.083 

-.097 
-.055 
-.075 

.039 

.25, 

.140 

.O?¶ 

,000 
-.041 
-.057 

,088 
.003 

-.005 

-.o*o 

-.o*o 

-.009 

-.061 
-.005 
-.038 

,021 

-.09, 
-.029 
-,0*7 
-a050 
-.042 
-1041 
-.061 
-.058 
-.039 
-r051 
-.077 
-.054 
-r014 

.003 

.090 

.407 -.036 

.267 -.062 
,194 -.*a1 

,180 
.I04 

,087 

,058 

,058 

.061 

-.002 
.050 
,016 
.072 

-.151 
-.122 
-.051 
-*0*1 
-,I04 
-so** 
-, lOO 
-,072 
-.o** 
-.095 
-1124 
-.071 
-.040 
=,0*7 

,058 

,266 
,143 
.07* 

,092 
-.01* 

,003 

-.021 

-0013 

-.000 
-.Ol, 
-.040 

.0*4 

,415 
,443 
,,98 
.553 
,581 
,609 
.636 
.664 
,692 
,719 
.775 
,830 
.*71 
.954 

,055 
.lAb 
.*77 
,353 
,367 
,387 
.415 
.H3 
,498 
,553 
.5*1 
.A09 
,636 
,664 
,692 
,719 
.775 
,830 
.*71 
,954 

a = 200 a - 200 

-.155 
-.170 

-.245 
-.359 
-.371 
-.379 
-.430 
-.393 

I ,425 
.007 ,277 

-.054 ,198 

-,213 
-.105 

-.090 

I 

.192 
-.104 .097 

-a155 -.**4 -.164 
-.178 -.30* -.*19 
-.15* -.300 -.1** 

-.13a -,*79 -.I75 

-.134 -.137 ,063 

-.1*9 
-,079 
-.068 
-.0,7 

-.241 
-.246 
-.196 
-.I08 
-.097 
-.065 

.033 

-.167 -.008 
-.I36 ,018 
-.1*4 ,021 

.068 .068 

.055 

.1‘6 

.277 
,353 
.367 
.387 
.415 
.443 
,498 
.553 
,581 
.609 
.636 
,664 
.692 
.,I9 
.775 
.830 
,871 
.954 

-.162 
-.I71 

-.*** 
-.352 
-.368 
-.365 
-.430 
-.352 

-.006 
-.055 

-,177 
-.089 

-,09* 
-.091 

-.167 -.329 -.164 
-.153 -.*73 -.123 
-.I42 -.282 -.I36 

-,I30 

-,122 

-.10* 
-.077 
-.055 
-,037 

-.283 -.137 

-.237 
-.240 
-.163 
-.11* 
-.093 
-.061 

,025 

-.153 
-,I03 
-.125 

,040 

,084 

,044 

,043 
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TABm Iv.- CO”tl”ued 

PREs- COLTFICIENrS FOR BASIC BODY ALONE 

1 3 Ba61C body alone 
x 
i Rcw A RO" B ROW c ROY D Row E 

a = 40 

,055 
,166 
.277 
.,53 
.367 
.3*7 
,415 
,443 
.49* 
.553 
,581 
.A09 
,636 
,664 
,692 
,719 
,775 
,830 
.*71 
,914 

,055 
.lAb 
,277 
.353 
.367 
,387 
,415 
,443 
,498 

2:: 
.A09 
.A36 
.A‘4 
,692 
,719 
,775 
,*30 
.*71 
.954 

I 

I 

I 

.130 
,060 
,016 

,013 
-.074 

-.076 

-.lOl 

-.lOO 

-.092 

-, 127 
-.090 
-.093 
-.073 

.17* 

.094 
,044 

,055 
-.043 

-.052 

-.094 

-.096 

-.092 

-.133 
-.10* 
-.096 
-.061 

,212 
,134 
,077 

.0*3 
-.028 

-.042 

-.077 

-.086 

.*77 

.353 

.367 

.387 
,415 
,443 
.498 
.553 
.5*f. 
.609 
r636 
.664 
.692 
.719 
,775 
.83O 
.871 
,954 

TGr 
.16 
.*7 i 
.35) 
.36 
.3* a 
.415, 
.443’ 
,498 
.551 
.5*1 
,609 
.63‘ 
.‘A4 
.692 
.,I9 
,775 
.830 
.871 
.954 

.013 

-.069 
-.037 
-.023 
-.048 
-.077 
-.O?P 
-.087 
-.096 
-.091 
-.098 
-.108 
-.108 
-.087 
-.078 

,061 

::;: 
-,002 

-.069 
-a042 
-.030 
-.051 
-.073 
-.0-m 
-.089 
-.087 
-.079 
-.0*7 
-.095 
-.091 
-.069 
-.063 

,058 

,056 
.012 

-.04* 
-.012 

-.046 
-,071 
-.081 

-.0*9 

-.oee 

-.110 
-.086 
-.076 
-.073 

.072 
,027 

-.0*5 
.ooo 

-.033 
-.0‘4 
-.079 

-.090 

-.093 

-.112 
-.094 
-.077 
-.0*4 

,073 
,024 

-.024 
-*01* 

-.041 
-.0*4 
-.095 

-.lO? 

-.1*2 

-.13* 
-.121 
-.104 
-.005 

-.OOl 
-,0*7 
-,067 
-a022 

-.037 
-.033 
-,039 

-.054 

-.ObO 
-.082 
-.057 
-.046 
-.055 
-.054 
-.045 

,025 
.ooo 

-.03* 
,001 

-a031 
-.040 
-.04* 

-.051 

-.058 

-.074 
-.039 
-.o*o 
-.031 

.003 

,014 
-.o*o 

-.052 

-.OAl 

-.063 

-.o*o 
-.091 
-a044 
-.05* 
-a041 

,069 
.OOb 

-.017 

-.05‘ 
-.030 
-.o*o 
-.029 
-.036 
-.034 
-.044 
-.050 
-.051 
-.057 
-,061 
-.051 
-.o*, 
-.041 

-.017 ! 
l 044 

-.004 
-.o*o 

-.060 
-.001 
-.014 

,005 
-.OlA 
-.Oi!A 
-a047 
=.045 
=.035 
-.030 
-.039 
-,0*5 
-.032 

,000 

,033 I 

-a001 
-.0*4 

-.074 
-.042 

-.035 
-.045 
-.04* 

-.055 

-.o** 

-.063 
-.039 
-.053 
-.03‘ 

a = 40 

I 

i 

.026 
-,oo* 

-,O*b 
-.03* 

.x*4 

.038 
,000 

-.041 
-r094 
-.039 

-.053 
-.0*3 
-.091 

-.091 

-.093 

-.I02 
-,079 
-.075 
-.057 

-.063 
-.079 
-.095 

-. 106 

-.lOO 
-.120 
-.099 
-.097 
-.094 
-.083 

,038 

a = 8’ 0 

-,OOA 
-.036 

-.10* 
-.017 

,072 
-1008 
-.04‘ 
=a026 
-.140 
-.09* 

-.O*b -.I17 
-.102 -.12* 
-.104 -1141 

-.103 -.153 

-.106 

-.lll 
-.090 
-.o** 
-.062 

-. 147 
-.152 
-.136 
-.130 
-.119 
-.089 

,047 

.099 
,009 

-.015 
-1035 
-.079 
-.045 

.045 

.015 

-.o*o 
.005 

-.057 -.02‘ 
-.041 -.o** 
-.052 -.03‘ 

-.067 -.0*1 

-.075 
-.0*8 
-.059 
-.054 
-.Ob* 
-.05. 
-.041 

-.069 

-.072 
-a045 
-.049 
-.009 

.152 
,067 
,032 

,033 
-.OOA 

-.036 

-.047 

-.OAO 

-.072 

-.098 
-.063 
-.o** 
-.048 

.055 
,166 
.277 
,353 
,367 
.3*7 
l 415 
.443 
,490 
.553 
,5*x 
.A09 
.A36 
.AA4 
.A92 
.719 
,775 
.*30 
.871 
,954 

-.027 
-a042 

-.085 
-.022 

.045 .062 

.lAA .o*o 

.277 -.012 

.353 
,367 -.0*1 
.3*7 -.034 
.415 -.03* 

,443 ,498 1:;:; 
.553 -.Ob* 

-,04* 
-.062 

=.ObA 

-,OAZ 

-.055 
-.04‘ 
-.04* 
-.039 

-al08 1 -.Ob* 1 ~04‘ 

-.134 
-.llO 
-.lOl 
-.05* 
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TABlil Iv.- Concluded 

PRESSLRE COrnICIENTS FOR BASIC BODY AIDNE 

H = 1.l.D 

Basic body alone 

RWA RouB Row c ROW D ROWE ?! 
1 I 

1 
-.046 
-.Ob* 

,007 
-.0*2 
-.117 
-.154 
-.194 
-.1*1 

,069 
.019 

-.120 
-.05‘ 

-.01* 
-.0*2 

-.10* -.159 -.069 
-.122 -*174 -.lOl 
-.I26 -.l% -.ll? 

-,125 -.210 

-.124 

-,130 
-.lO? 
-.094 
-.091 

-. 196 
VP01 
-.177 
-*159 
-a143 
-.107 

,001 

-.135 

-.14* 

-.157 

1:::: 
,002 

,011 
-,024 
-.02‘ 

-.017 
-.015 
-a014 
=.004 
-ro*5 
-.04‘ 
-rob5 
-,056 
-.051 
=.057 
-.O?O 
-,045 
-,065 
-1031 

-,054 

-r05‘ 

-,lOA 
-.047 
-,043 
-,ObA 
-.075 
-.0*7 
-,119 
d.017 
-1009 
-.094 
-.llA 
-,108 
-.0*5 
-.049 

-,I19 

I 

I 

a = lP 

-.012 
-.103 .055 
-.122 .008 -T- -.15‘ 
-.l?O -.034 
-, 17‘ -.02‘ 

.300 

.1*2 

.120 

,129 
.022 

-.OOl 

-.053 

-.063 

-.Ob* 

-.11* 
-.100 
-.097 
-.057 

,055 
.lbb 
*27-l 
.lSl 
,367 
.,.7 
.415 
.443 
.4% 
.5s3 
.5*1 
.‘09 
.A% 
.bb4 
,692 
,719 
,775 
.*30 
.*71 
,954 

.03‘ 

.004 
-.Ol? 

-.0*2 
-.042 
-.033 
-.044 
~064 
-.07* 
-.lOO 
-.093 
-.09* 
-.105 
-.126 
-.lOl 
-.091 
-.072 

.079 

.014 
-.o*o 
-.051 

-,127 
-.lll 
-.095 
-.089 
-.093 
-.120 
-.144 
-.12‘ 
-,124 
-.I36 
-.lb* 
-.135 
-.125 
~092 

.059 

l *79 
.1‘8 
,110 

.0*9 

.055 

.012 

-*Oil 

-.032 

-1045 

-.070 
-,043 
-.017 
-.023 

,452 
.a4 
,240 

.*3* 
,159 

.13* 

,075 

.04* 

,053 

,006 
-.004 
-.OOA 

,041 

-.072 
-.077 

-.I14 
-.054 

-.073 
-.0*2 
-.om 

-.090 

-.O?? 

-.077 
-.*A* 
-.05* 
-.050 

.055 
,166 
,277 
.353 
.367 
.3*7 
,415 
.443 
,498 
.5b3, 
.5*1 
.A09 
.63‘ 
.6‘4 
.692 
,719 
,775 
.830 
,*71 
.954 

,055 
.lb6 
,277 
.353 
.367 
.3*7 
.415 
.443 
.498 
.553 
.5*1 
.609 
,636 
.A64 
.A92 
.719 
,775 
.8PO 
.*71 
,954 

-.132 -.03‘ 
-.14* =.0W 
-.lbO -.078 

-.175 -.I09 

(L = 200 a = 200 

-.llO 
-.144 

=ziF 
-.305 
=.334 
=.359 
-.400 
-.*oo 

.04* 
-rOll 

-.19* 
-.109 

-,OSA 
-.092 

-.169 -.315 -.125 
-.1*3 -.312 -.140 
-.1*1 -.31* -.177 

-.174 -.330 -,191 

-.172 

-.1*1 
-.152 
-.140 
-.112 

-.290 
-,294 
-.24* 
-1195 
-8165 
-a120 

,001 

-.195 

-.20* 
-.226 
-.203 
-.045 

2:: 
.237 

.*** 

.lT3 

-.20‘ 
-.3*0 ,056 
-.340 =.009 --I- 1.333 
-.359 -,037 -. 369 -.075 

,055 
,166 
,277 
,353 
,367 
,3*7 
.415 
,443 
.49* 
.A33 
,581 
,‘09 
,636 
.‘A4 
,632 
,719 
,775 
.830 
,871 
,954 

-a130 
-,13* 

-.175 
-.om 

-,128 
-1144 
-.140 

-.lZB 

-.125 

-*131 
-,lOA 
-,lO? 
-.077 

-1294 -.003 
-.295 -.127 
-.2*3 -.143 

-*2‘6 -.15* 

.035 

.034 

.OlO 

-.057 
-.050 
~048 

,005 
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T A B L E V  

T A B L U T E D W IN G S E C i T O N D A T A  

, M  , a , d w  
I I 

B a s i c  
I 

i  
E l l i p ti c a l  

S e c ti o n  n o rm a l -fo rc e  S e c ti o n  p i tc h i n g -m o m e n t S e c ti o n  n o rm a l -fo rc e  S e c ti o n  p i tc h i n g -m o m e n t 
c o e ffi c i e n t, c , c o e ffi c i e n t, c m ,+ /4  c o e ffi c i e n t, c , c o e ffi c i e n t, ~ ,~ ,4  

1  : : 0 .2 0 ; 0 .4 0  9  0 .7 0 ; / 0 .2 0 ; / 0 .4 0  9  j  0 .7 0 : i (  0 .2 0  9  : 0 .4 0  9  1  0 .7 0 5  0 .2 0  $  0 .7 0 ; 0 .4 0  8  

0 .0 0 1 3  ~  0 .0 2 1 3  0 .0 1 1 6  0 .0 0 1 6  -0 .0 0 1 8  -0 .0 0 3 8  0 .0 0 7 7  0 .0 2 3 2  / 0 .0 1 4 8  -0 .0 0 3 3  
.2 0 1 3  .2 8 1 g  .3 2 7 1  -  .o o g o  .0 0 3 6  
.4 2 9 9  

.0 0 3 7  .2 0 1 3  .2 8 5 2  
.% g o  

.3 4 3 2  -.O l l l  
-.0 1 8 4  -.O O l l  .6 9 4 2  -.0 7 6 5  .4 4 3 9  

.8 7 8 7  

:;;;g  .6 3 0 7  .% g o  .7 7 2 9  -.0 3 1 5  -.0 8 7 0  -.1 0 6 0  .7 0 0 6  .8 5 3 5  ~  

.8 3 4 2  -.1 4 1 7  -.1 3 9 8  -.1 3 6 8  .y 3 g 7  .8 6 1 3  1  

-.0 1 3 4  
-.0 2 9 3  
= .1 4 8 1  

-.O O l l  -.0 0 7 5  
.0 0 1 8  .0 1 7 0  

-.0 1 7 g  -.0 6 7 0  
-.1 2 0 0  -.I3 5 5  
-.1 6 9 8  -.1 8 3 7  

-0 .0 0 3 8  -0 .0 0 2 0  
.O O l O  .0 0 8 0  
.O c x l J  -.0 6 6 5  

-.0 8 8 0  -.1 0 1 4  
= .1 4 4 0  -.1 3 5 8  

.0 1 2 3  

.2 3 0 3  

.5 1 4 8  

.W g  
1 .0 4 5 8  

.2 8 7 i  

.6 5 8 7  

:g  

.3 5 8 i  

:g  
1 .0 0 4 5  

-.0 0 4 g  = .a 0 5 2  
-.o l 2 1  -.0 0 5 7  
-.0 3 0 6  = .0 2 2 5  
= .0 6 6 4  -.l l 5 0  
= .1 8 3 g  = .1 7 6 7  

-.w 9  
.0 1 3 6  

::g g  
-.1 8 4 0  

-.0 0 3 3  -.0 0 6 2  
-.0 1 0 3  
-.0 8 3 2  
-J O 0 8  

-.0 0 0 8  
-.0 7 9 8  
-.1 5 0 4  
-.2 2 7 3  

.0 0 9 7  .0 2 5 8  

.2 5 8 7  .3 3 4 8  

.5 8 5 2  4 5 5  

.8 3 1 0  I.0 5 5 5  
1 .1 8 4 5  1 .2 1 9 4  

.0 2 5 2  

2 ;: 
1 .2 2 1 9  
1 .1 7 9 4  

-.0 0 4 1  
-.0 2 2 g  
-.0 7 7 2  

2 %  

-.a 3 9  -.m g  
-.0 1 7 4  -.0 1 3 6  
-.0 7 5 1  -.c e n  
-.1 4 3 9  -.1 6 7 1  
= .2 3 6 5  -.2 2 6 0  

-.0 0 1 6  .o o g o  .0 3 1 0  .0 2 0 6  -.0 0 4 3  -.0 0 7 7  -.w 2 g  
-.o o g g  .2 8 2 6  .3 5 0 3  .4 0 7 7  -.0 4 3 9  -.0 3 -D  -.0 1 4 1  
-  .o g 2 6  .5 9 2 3  .7 0 5 2  .8 5 6 1  -.l O l l  -.O $ A  9 0 5 5 5  
-.1 6 o g  .8 w  1 .0 3 1 0  1 .1 8 3 2  -.1 3 3 6  -.1 6 6 3  -.1 5 0 1  
-.2 8 6 1  1 .2 3 6 1  1 .4 7 2 3  1 .4 2 6 4  = .1 g 7 1  -.2 5 8 g  -.2 8 4 3  

0  .O l g 4  -.0 0 1 g  .0 0 0 7  -.0 0 5 6  -.0 0 2 5  .0 1 2 3  
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TABIEVI 

WING TWIST INFLUENCE COEFFICI!3IKl3 

Twist 
measurement 

station, 

b+ 

0.20 
.40 
.70 
.PO 

1.00 

Rate of change in twist angle due to normal force at section 
quarter chord, &4&n, deg/lb, at - 

y = 0.20 
G 

y = 0.40 
+ 

y = 0.70 
b@ 

y = 0.90 
G 

0 0 0.00016 -0.00~08 
.00006 .00053 -.ooo46 -.00161 
.ooooa .00195 .oo388 -.00259 
.00017 .002CO .006p6 .00760 
.00007 .00186 .00710 .01200 

Twist 
measurement 

station, 
i& 

0.20 
.40 
-70 
.90 

1.00 

Rate of change in twist angle due to pitching moment about 
section quarter chord, &a/&n, deg/in-lb, at - 

3- b2 = 0.20 b2 Y- = 0.40 b2 7 = 0.70 Y- b2 = 0.90 

0.00004 0. oooc6 0.00012 0 
. oooop .00051 .00073 .00045 
.Ocoll .00131 .00619 .00806 
.00013 .00140 -00879 .02664 
.00010 .00135 .00930 -03509 

Semispan 
station, 

Y 
b/2 

Exposed semispan station, 
measured from mounting 

block outer face, 
1 

by/2 

Local section 
chord, c, 

in. 

0.20 0.055 .40 .291 ;*57:; 
.70 .646 5:092 
.90 .882 3.297 
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TABLE VII 

NORMAL-FORCE A.ND PITCHING-MOMENT CHARACTERISTICS FOR BASIC BODY ALONE 

M a, deg 
Body normal-force Body pitching-moment 
coefficient, 'N,f coefficient, Cm f 7 -_-- ..- 

0 0.0024 -0.0004 
4 .oog4 .0127 

0.80 8 .0136 .o28g 
12 .0254 so372 
20 .0667 .0464 

: .0006 do83 .0022 
-0153 

.90 8 .0130 .0280 
12 .0266 .o376 
20 . o6go .oJ+95 

0 -.0012 -.0035 
4 .0065 .0136 

.9J+ 8 .0136 .0267 
12 .0248 .0394 
20 .0685 -0538 

0 -.0024 0 
4 .0065 .0127 

.98 8 .0148 .o2g8 
12 .0271 .0403 
20 .0702 .0512 

i -.0006 -0094 -.0018 
so153 

1.03 8 so153 .0258 
12 -0289 .0394 
20 * 0755 .o547 

0 -.0018 -.0031 
4 .0106 ’ -0153 

1.115 8 .0148 .0324 
12 .0271 - 0394 
20 - 0797 .0565 
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Mach number, M 

Figure 2.- Variation with Mach number of test Reynolds number, based on 
5 = 7.86 inches. 
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Figure 3.- Spanwise wing twist distribution for elliptical configuration, 
M = 1.115, a = 20'. 



NACA RM L$J12a 

, 

+ 
r ” 

a-c 

I 
:p.SC 

3 

I/B i-a 

Cl=: 

I 
-+ .- Y2 

> ot 

1 

> 4 
1 -4 

I -4 

3 -4 

I 
, 

7 7 

--a P 

> 

> -s 

< I 

> 

, 

A 

t* 
, L 

f 

,* 

, 

4 

I>- 

, / 

1 

is 

/’ 

0 : 

> 
- 
b 

- 

s 

- 

B 

b 

0.40 b/2 

Basic body 
-0Upper surface 
- -oLower surface 

Elliptical bodl 
OUpper surface 
aLower surface 

1 40 6C 
Percent chora 

(a) M = 0.80. 

0 20 40 60 80 100 

45 

0.70 b/2 

Figure k.- Pressure coefficients for wing in presence of bodies. 



46 NACA FBI L$J12a 

0 

.4 

.8 

-1.2 

IXISIC aody 1 I I I I, I /-- I 
-0Upper surface 
-aLower surface 

Elliptical bad) 
0Upper surface 
ALower surface 

r 
I I I I 

-.8E./ / i 1 i j j j j j j iy i 1 1 / 1-I 1 1 

0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 
Percent chord 

(b) M = 0.90. 

Figure 4.- Continued. 



NACA RM L56J12a 

a=20° 
-LLI 
1 40 

1, 

t 

r 

; 

, 

I 

3 

9 

5 

6C 

E 

V 

ir 

- 

- 

9 

0 

- 

m 

0 

- 

0 

.~ 

4 

- 

D 

0.40 b/2 

-0Upper surf&e 
--aLower surface 

Elliptical bad] 
OUpper surface 
A Lower surface 

loo 0 20 40 60 80 100 

(c) M = 0.94. 

Figure 4.- Continued. 

47 

0.70 b/2 



48 

.8 ~;j@f-;~; rk ’ j+f[]v[fI 

80 100 0 2d- 40 60 80 
Percent chord 

1.2 -I 
0 20 40 60 

(d) M = 0.98. 

- 
- 

@- 

I~-- 

b-- 

7~- - 

lo0 

- 
- 
- 

- 
- 
- 
- 

.- 

- 

q 

r 

<r 

/ 

,b 

f 

- 

f 

<k 

/ 
-.- 

C 

-- 
-- 

4* 
-- 

.~ 

0 

NACA RM LsJ12a 

0.7Ob/2 

10 40 60 80 

3 

J 
? 

1 i’ 
!I --, 

Y 
i 

-. 
-. 
T 

Figure 4.- Continued. 



NACA RM L56J12a 

-. 8 

-.4 
8 

Ott 
,> 

.4 

.8 

-1.2 

-.8 

-.4 

0% 
u” 
t ,4 
.z / 
E f 
8 -8 
L-Q 
z 
I 
h -.8 

4 -. 

Ok 

-1.2 t 

-.8 

Ok 

.8 - 
I 

1.2 - 
0 

0.2f 

-3 

B= 

6( 

, 

---- 

-100 

0.40b/2 0.70 b/2 / 
.._ 

- - 
3 - 

0 20 40 6( 
Percent ch 

ird 80 100 0 20 40 60 80 100 

(e) M = 1.03. 

Figure 4.- Continued. 

49 



50 

.8 

-1.2 

-.81+-j-t+ t --+ j 

8 -. 

4 -. 

0 

k l I-;-.: kjqz:~~I- 

io 80. 100 Ia20W 

040 b/2 040 b/2 

1 1-l I I I 
0 0 20 40 60 80 DC 20 40 60 80 DC 

Percent chord Percent chord 

NACA FM L$J12a 

-0 20 40 60 80 

(f) M = 1.115. 

Figure 4.- Continued. 



i 
II II 
i 
/I NACA FM LsJ12a II #I! 11 ; 
i I! 

1 11 11 1 1 I/ 1 1 ii - ’ 

3 
! 

-2.0 
/ 

- 1.6 

- 1.2 
I 

t 
a-.8 

” 

E .$ -.4 
,’ E 

0 

i, 

$ .4 

B 

‘; 
s% 0 i 

.8 
, 

’ 1.2 

1.6 
0 

0.20 b/2 0.40 b/2 0.70 b/2 

1 L-- 

L 
_- 1 

i I ~1. 
a=20° 'r 1 xl 40 60 80 100 

Elliptical body 
-0 Upper surface 

-A Lower surface I I 

0 20 40 60 80 loo 
Percent chord 

(g) M = 1.115. 

Figure 4.- Concluded. 

51 



ct=O” 
-. 8 

-.4 

0 

.4 

-.8 

-.4 

0 

~ j Row B I I 
I I 

I / 
e! -.8 1 ’ I 

a 
I I I 

I 

I I Iii I 
I I 

I 
7.4 

0 

I I 
1 I , 

I 
I 

I I 
I I 

I I 

I 
! 
I 

.slII ’ I 
1 , 

I I 

I !.I 

.80 I  /  20 ,  40 ’ I I I 60 80 1000 20 40 60’ 80 cob I I 
20 40 60 80 

b33-0 
20 40 

Percent body length 
60 83 loo 

(a) M = 0.80. 

Figure 5.- Pressure coefficients for bodies in presence of wing. 
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Figure 5.- Continued. 
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